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Abstract 
The Coeducation of Women’s Colleges: Are Women Still Engaged? 
By 
Marybeth Lamb 
Dr. Ana M. Martinez-Alemán, Dissertation Chair 
Colleges and universities within the United States are continuously looking at 
ways to assess and measure student outcomes, academically as well as psychosocially.  
Student engagement measures have come to the forefront of assessment tools as a way 
for college administrators to determine whether their students are actively engaged in 
programs and activities on campus and whether this participation actually affects their 
retention and persistence. 
Women’s colleges have been studied extensively as an alternative to the 
coeducational college environment for women.  Founded on the premise of providing a 
higher education to an underserved population of women, women’s colleges have 
evolved to providing an educational environment that serves to empower and enlighten 
their female students.  However, over time, the number of women’s colleges have 
declined through closure, merger or coeducation. 
The purpose of this study was to determine whether there was a significant 
difference in engagement levels of female students who attended former women’s 
colleges and those who attended historically coeducational colleges or women’s colleges.  
Exploring the engagement levels of students attending coeducational colleges that were 
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founded as women-only, with the corresponding woman-centric educational experience, 
it can be determined whether that history and commitment continue and result in an 
educational environment that engages women significantly more than an institution that 
was coeducational from its inception.  Using the NSSE benchmarks, HLM and ANOVA 
was used to determine any relationship between time from coeducational transition or 
male enrollment percentage and engagement levels.  Interaction effects were also 
explored. 
Results of this study reveal three conclusions.  First, consistent with the literature, 
students attending women’s colleges are reporting higher engagement levels across all 
benchmarks when compared to their peers attending former women’s colleges and 
historically coeducational colleges.  Second, the engagement levels of female students 
attending former women’s colleges are split along academic and psychosocial lines.  
Third, consistent with the ―chilly climate‖ literature, increasing male enrollment 
percentage was linked to lower reported engagement levels by women attending former 
women’s colleges.
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Chapter One 
Introduction 
Research on student development outcomes, psychosocial as well as cognitive, 
has demonstrated that ―student involvement‖ plays an important role in the educational 
process.  Student involvement is defined as the amount of both time and effort the student 
invests in the educational process (Astin, 1984, 1993, 1999; Tinto, 1993, 1997; Wolf-
Wendel, Ward, & Kinzie, 2009).  According to Astin (1993), students who invest more 
―time on task‖ on both curricular and co-curricular activities reap more benefits in 
cognitive learning and student development.  While some researchers have contested the 
specifics of what activities constitute involvement, most agree that students’ perceptions 
of belonging within a specific college community correlate with higher persistence rates.  
In addition, much of the current critique of involvement as it relates to persistence tends 
to point to a deficiency within the student, rather than look toward the institution’s role in 
involving students directly (Pascarella, Seifert, & Blaich, 2010; Wolf-Wendel, et al., 
2009).   
Astin’s theory of involvement describes the intellectual, emotional, and 
behavioral changes a student undergoes throughout their undergraduate educational 
experience.  Astin’s theory emphasizes students’ actions and behaviors rather than their 
ability, personality, or emotions.  According to Astin, there is a direct connection 
between student behavior and student development.  Student development is evidenced 
by observing students’ actions such as studying, participating in extra- and co-curricular 
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activities and interactions with faculty and staff.  The amount of time a student invests in 
these activities is the best measure of that student’s learning and personal development 
within a college setting (Astin, 1977, 1984, 1993).  Astin’s theory of involvement has 
five assumptions: 
1. Involvement refers to the expenditure of physical and psychological energy in 
specific activities. 
2. Involvement occurs along a continuum. 
3. Involvement can be measured both quantitatively and qualitatively. 
4. The amount of student development and learning is proportional to the 
quantity and quality of the student's involvement in a specific activity. 
5. The effectiveness of an educational policy or practice is related to the ability 
of that educational policy to increase student involvement (Astin, 1999). 
Astin’s theory of involvement focuses on those student behaviors that influence student 
development rather than on the actual development outcomes.  The active engagement of 
students with their educational environment facilitates student psychosocial and cognitive 
development.   
Student engagement has been studied extensively in an effort to affect the campus 
environment, retention efforts, and graduation goals.  Wolf-Wendel et al. (2009), for 
example, argue that the basic indicator of student engagement is the frequency and 
intensity of a student’s involvement in both formal and informal environments: the more 
frequent and intense the involvement, the deeper his or her learning.  In addition, 
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engagement is distinguished from involvement in that it incorporates the role of the 
college interacting with students through intentional programming and allocation of 
resources (Wolf-Wendel, et al., 2009).  Engagement in both curricular and co-curricular 
activities directly contributes to students’ learning and their overall satisfaction with their 
undergraduate experience, and increases the likelihood that they will persist in college 
(Kuh, 2008).  Student engagement positively influences non-traditional and under-
represented constituencies on college campuses as well.  Engagement has been shown to 
have a compensatory effect on those students who might otherwise be marginalized on 
campus.  Groups such as minorities, commuters, distance learners, those first in their 
families to attend college, as well as students who are employed, under-prepared and/or 
transferring in all report increased student satisfaction and higher retention when engaged 
by the college (Kuh, 2009b). 
At times, the terms involvement and engagement have been used interchangeably.  
Both terms seek to explore the amount of physical and psychological energy the student 
expends in educationally purposeful activities.  Involvement theory focuses on the role of 
the individual student and the control that student has on his/her environment.  The unit 
of analysis for study of involvement theory is at the individual student level.  
Engagement incorporates student involvement, but also links more closely with desirable 
educational processes and emphasizes institutional action to increase student 
involvement.  When studying engagement, the unit of analysis is often at the college level 
(Wolf-Wendel, et al., 2009). 
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When examining the commonalities between involvement and engagement, Wolf-
Wendel (2009) interviewed the developers of both involvement theory and student 
engagement.  She discovered that both Astin (involvement theory) and Kuh (student 
engagement) concede the considerable overlap in the terms’ usage in the literature.  Astin 
acknowledges that there is ―no essential difference‖ between the terms involvement and 
engagement.  Kuh suggests that the term engagement is a natural evolution of the term 
involvement over time.  However, Kuh points out, engagement includes the institution in 
an active role.  The focus is on the college providing an educational environment that 
provides opportunities for students to be engaged (Wolf-Wendel, et al., 2009). 
Involvement, on the other hand, focuses on is the resulting sense that the student 
experiences of feeling connected to the college community. 
In this era of assessment and accountability, colleges and universities are looking 
to identify and measure specific student outcomes as indicators of a positive and 
educationally purposeful college experience.  Outcomes such as increases in cognitive 
growth, development of leadership skills, awareness of and participation in diverse 
settings, as well as proficiencies of academic, practical, and social skills form the 
foundation of a broad-based student development program.  More pragmatically, colleges 
and universities seek to identify student behaviors that will help to improve academic 
performance and retention of students—both measures of a student’s overall achievement 
and engagement with their educational experience (Astin, 1977, 1984, 1993; Kinzie, 
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Thomas, Palmer, Umbach, & Kuh, 2007; Kuh, 2009b; Pascarella, 2006; Pascarella & 
Terenzini, 1991, 2005; Seifert, Pascarella, Goodman, Salisbury, & Blaich, 2010). 
Today’s students, parents, accrediting agencies, state and local governments and 
higher education researchers are looking for tools to assess student engagement, student 
success and institutional quality (Kuh, 2001; Kuh, Pace, & Vesper, 1997).  Although 
education is a process, assessments traditionally have focused on outcomes such as career 
placements, retention rates, graduation rates, grade point averages, graduate school 
examination scores and admissions, etc.  ("Connecting the dots,‖ 2010; Kinzie & 
Pennipede, 2009; Kuh, 2009b; Pace, 1984; Pascarella, et al., 2010).  Traditional 
assessment tools have measured specific outcomes, but have failed to measure the 
effectiveness of the process.  As a result, measurement tools such as the College Student 
Experiences Questionnaire (CSEQ), the Cooperative Institutional Research Program 
Freshman Survey (CIRP), and the National Survey of Student Engagement (NSSE) were 
developed to assess the quality of the educational experience, not just the specific 
quantitative outcome.  Learning how students are engaged in educationally purposeful 
activities, and whether these activities are related to desired student outcomes, helps to 
guide higher education administrators on how to best allocate resources. 
Student engagement and its relationship to successful student outcomes is 
important for all colleges and universities, but even more so for women’s colleges and 
former women’s colleges.  As a subset of colleges and universities, women’s colleges 
and former women’s colleges serve a small segment of the traditional college-aged 
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population.  With access to such a small segment of the higher education market, 
retention issues are even more critical to these colleges’ financial viability (Johnstone, 
1999). 
From the mid-1800’s to the mid-twentieth century, women’s colleges were a 
significant presence within higher education.  Women’s colleges were founded on the 
principle of providing a post-secondary education to women that was not available to 
them at all-male colleges and universities (Langdon, 2001).  During this time period, 
women’s colleges were viewed as a haven for women to develop their intellectual 
capabilities without fear of retribution or being ostracized.  Women’s colleges were often 
founded on the mission to ―empower and enlighten‖ their students (Miller-Bernal, 1993).   
Extensive studies have shown that students attending women’s colleges enjoyed 
higher career attainment and a more engaging educational climate.  Hall and Sandler 
(1982) were among the first to identify the ―chilly climate‖ of coeducational colleges for 
women and suggested that women were less engaged in their educational experience 
when competing with men in the educational environment.  They found that women were 
less likely to be active participants in the classroom, hold leadership positions on campus, 
and had decreased faculty interactions when attending a coeducational college.  More 
recently, Kinzie et al. (2007) claimed that women attending women’s colleges reported 
an overall higher level of engagement when compared to their coeducational peers. 
Studies also showed that higher career attainment was a positive outcome of 
attending a women’s college.  Women’s colleges seemed to have a disproportionate 
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representation of alumnae pursuing post-graduate degrees as well as high achieving 
careers when compared to their female peers attending coeducational colleges.  Women’s 
colleges provide increased faculty-student interaction, high educational expectations, and 
unbiased attitudes which serve to provide an educational environment that benefits 
women (Karpiak, Buchanan, Hosey, & Smith, 2007; Kinzie, et al., 2007; Miller-Bernal, 
1993; Riordan, 1994; Sandler, 2000; Tidball, 1980; Women's College Coalition, 2009). 
However, as female students in higher education became more commonplace, 
single-sex colleges experienced enrollment shifts.  As all-male colleges began to admit 
women, whether for philosophical or financial reasons, the purpose of an all-women’s 
college came into question.  Women were granted entry into the country’s ―elite‖ 
colleges and universities, previously open just to men.  As a result, the 1970’s and again 
the 1990’s saw a significant number of women’s colleges undergo the transition to 
coeducation (Miller-Bernal, 1993).   
Several factors related to this continued enrollment decline included social norms, 
the availability of coeducational colleges, as well as financial barriers to attending a 
private college.  Mainstream America often labeled women’s colleges as devoid of social 
life and harboring conclaves of lesbians.  Nearly all women’s colleges are private,  and as 
the costs of private colleges and universities climb past $40,000 per year, students-as-
consumers look at the total college experience when purchasing a higher education. 
In the past two decades, various forms of adaptations have been undertaken by 
women’s colleges to survive in the educational marketplace.  Coordinate college 
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agreements, mergers, part-time or graduate program development, and transitioning to 
coeducation are the most common forms of these adaptations.  Coeducation seems to be 
the adaptation most favored by trustees and alumnae as improving the college’s long-
term viability.  Yet, coeducation is often resisted by students and faculty who fear the 
chilly climate of coeducational colleges (Miller-Bernal & Poulson, 2006). 
In response to these fears, colleges transitioning to coeducation often develop 
intentional plans for retaining their commitment to women’s education.  In 1988, as 
Wheaton College admitted men to their campus, the college community developed a 
strategic plan of ―conscious coeducation‖—linking its strength as a former women’s 
college to the education of both men and women.  The college’s leadership included an 
intentional gender equitable philosophy in transitioning to coeducation.  Wheaton, in its 
commitment to conscious coeducation, contended that all coeducational colleges must be 
committed to gender equity in explicit ways.   As such, Wheaton took extensive measures 
to prevent the introduction of the chilly climate to its campus, including intensive 
examination of the philosophy, curriculum, and pedagogy ensuring a commitment to 
gender equity (Semel & Sadovnik, 2006). 
Although committed to conscious coeducation, the coeducational transition was 
not without issues and negative effects.  During Wheaton’s first four years of 
coeducation, the men were not openly welcomed by the upperclasswomen.  At times 
hostile, the upperclasswomen felt that the incoming coeducational classes—both men and 
women—did not honor the history and traditions of Wheaton.  In response, 
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administrators made explicit attempts to honor Wheaton’s past with the continuation of 
many traditions and rituals.  Finally, in Wheaton’s fifth year of coeducation when all four 
classes were coeducational, the tensions decreased.  Even today, with male enrollment at 
38%, Wheaton continues to have an intentional focus on gender equity in both the formal 
and co-curricular curriculums.  Discussions of gender begin with orientation and continue 
throughout the student’s four years, with recent male and female alumni reporting a 
heightened awareness of gender issues compared to their peers who attend historically 
coeducational colleges and universities (Semel & Sadovnik, 2006). 
Wells College began their coeducational transition in the fall of 2005.  As with 
Wheaton, while the students and faculty were resistant to coeducation, college 
administration and alumnae were mostly for it.  The supportive alumnae tended to be the 
largest donors who recognized the inevitability of coeducation as essential for the 
college’s survival.  Wells looked to the example of Wheaton College as a successful 
coeducational transition with an intentional emphasis on gender equity while honoring 
the college’s past.  Attempting to instill a commitment to gender equity within their 
curriculum, Wells continues to promote itself as a liberal arts college that provides all 
students, both men and women, with personalized attention and innovative academic 
programs.  According to college leadership, Wells takes feminism issues seriously and 
provides an open and welcoming environment for all students, including lesbian, bisexual 
and transgendered students, resulting in little or no sexual harassment among peers on 
campus (Miller-Bernal, 2006). 
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Six years post-transition, Wells’ male enrollment is approximately 28%.  
Although committed to gender equity, Wells is facing the challenge of blending its 
single-sexed history with its coeducational present.  Traditions and rituals seem to be the 
most contentious environment for the coeducation discussion.  Intentional decisions 
regarding the dissolution of some rituals such as hoop rolling and the retention of others 
such as the Odd/Even game were discussed at the presidential and board levels with the 
emphasis on inclusion of all (Marsh Ryerson, 2006).  As former women’s colleges make 
the transition to coeducation, they attempt to hold onto their best niche-specific attributes 
while developing a new niche within the coeducational market.  Former women’s 
colleges are seeking to attract students interested in a coeducational environment, while 
committing to a woman-centric pedagogy and curriculum.  Engaging women in a 
coeducational environment can prove to be a successful strategy for the continued 
sustainability of these colleges. To be viable, former women’s colleges must engage their 
students so that they persist to graduation. 
Statement of the Problem 
Research has demonstrated that student engagement has a positive impact on 
satisfaction with college, academic performance and graduation rates (Kinzie & 
Pennipede, 2009; Kuh, 2009b; Kuh, Cruce, Shoup, Kinzie, & Gonyea, 2008; Pascarella, 
et al., 2010).  In addition, there is a large body of research comparing and contrasting the 
educational climate and student engagement of women’s and coeducational colleges.  
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However, there is a scarcity of research examining the educational climate and student 
engagement of former women’s colleges. 
As the number of women’s colleges that transition to coeducation increases, 
questions arise as to how these colleges will continue to engage women at high levels 
without alienating their increasing male student population.  Can a former women’s 
college hold onto the facets of the educational experience in which women’s colleges 
excel?  The research has demonstrated the added value of attending a women’s college 
includes higher levels of faculty-student interaction, academic challenge, interaction with 
diverse populations, and participation in co-curricular activities, all components of 
student engagement (Kinzie, et al., 2007).  The question becomes whether a former 
women’s college can maintain a high level of student engagement, similar to its ―sister 
colleges.‖  Alternatively, will a woman’s experience at a former women’s college convert 
to a chilly climate similar to that of their historically coeducational peers? 
Two factors seem to influence the coeducational transition of women’s colleges: 
the length of time since the transition and the growth of male enrollment.  As the time 
from coeducational transition and male enrollment increases, the college can take on a 
coeducational identity and potentially lose the traditions and rituals of a women’s college, 
intentionally or not.  Both factors could influence the educational environment of the 
undergraduate experience, converting it to the chilly climate of their historically 
coeducational peers thereby reducing the student engagement of female students (Miller-
Bernal & Poulson, 2006). 
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The problem former women’s colleges face, then, is determining how to actively 
engage their female students enough to achieve their educational goals in the new 
coeducational undergraduate environment.  Transitioning to a coeducational educational 
environment is complex.  Determining whether a former women’s college is able to 
retain the ability to better engage their female students compared with their historically 
coeducational peers will provide invaluable information.  If they are able to engage their 
female students in ways more closely aligned to women’s colleges, perhaps 
coeducational colleges can identify and replicate those factors that are particularly 
engaging for female students.  Associated with this question is whether these engagement 
levels of female students in former women's colleges fade over time and as male student 
enrollment increases.  If former women’s colleges can identify successful strategies for 
engaging their female students in a coeducational setting, then perhaps historically 
coeducational colleges and universities can also learn to better engage female students on 
their campuses.   
This study examines student engagement levels among women who attend former 
women’s colleges.  In so doing, this study seeks to identify if engagement levels of 
women who attend former women’s colleges are more similar to that of coeducational or 
women’s colleges.   
Research Questions 
The purpose of this study was to investigate the level of satisfaction and 
engagement of traditional undergraduate female students who attended former women’s 
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colleges, and whether these levels more closely align with current women’s colleges or 
with historically coeducational colleges and universities.  The research questions that 
guided this study were: 
1. After controlling for the self-reported background characteristics of race, 
transfer status, residency status, and cumulative grades, was there a significant 
difference in engagement levels of female students who attended former 
women’s colleges compared to those who attended historically coeducational 
colleges or women’s colleges?   
2. If the engagement levels of female students who attended former women’s 
colleges and historically coeducational colleges are significantly different 
from women’s colleges, was there a relationship between these engagement 
levels and 
a. the time from coeducational transition of these former women’s colleges 
or 
b. the percent of men enrolled within these former women’s colleges and 
coeducational colleges? 
Research Design 
This was a quantitative study exploring student engagement levels as measured by 
the National Survey of Student Engagement (NSSE) of first-year and senior-year female 
students who attended coeducational, women’s, and former women’s colleges in the 
United States.  The data was collected from the 2005, 2006, and 2007 administrations of 
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the NSSE and analyzed using Hierarchical Linear Modeling (HLM) and Analysis of 
Variance (ANOVA). 
The NSSE data set was selected as it is one of the most comprehensive and 
prominent surveys on the student experience available.  It is designed to measure the 
extent to which students are engaged in good educational practices and what they 
perceive as the college’s allocation of resources to their educational experiences (Kinzie, 
et al., 2007). 
HLM was used to analyze the data set for the first research question due to the 
assumption of interdependence between college type and the student experience.  That is, 
individual students are ―nested‖ within specific institutions, and those specific institutions 
could have a differential impact on the student’s experience.  This is clearly a violation of 
independence, a necessary assumption for the more commonly used Ordinary Least 
Squares (OLS) regression.  HLM addresses the issues inherent in nested data and is an 
appropriate choice for this study  (Raudenbush & Bryk, 2002; Tabachnick & Fidell, 
2001). 
ANOVA was used to analyze the second research question to determine the 
magnitude of the relationship between the student engagement levels and either the time 
from coeducational transition or male enrollment percentage with engagement levels.  
ANOVA is a useful tool when analyzing variables in more than two groups.  In addition, 
factorial ANOVA was used to determine the existence of any interaction effect between 
the predictor variables.  
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Definitions of Terms 
 Engagement: The extent to which students are involved in activities and 
practices that lead to educationally purposeful outcomes that contribute to 
student learning and development as well as resources allocated to engaging 
students (Kinzie, et al., 2007; Kuh, 2003b, 2009a).  For this study, 
engagement includes participation in clubs and organizations, attending 
campus activities, frequent and purposeful interactions with faculty in and 
outside the classroom, pursuing demanding coursework, and spending time 
reading and writing.   
 Involvement: ―the physical and psychological energy that a student devotes to 
the academic experience.   Such involvement includes participation in 
academic work, extra- and co-curricular activities, and interaction with faculty 
and other institutional personnel‖ (Astin, 1984). 
 National Survey of Student Engagement (NSSE): A likert-scale survey 
instrument given to first-year and senior-year undergraduate students to 
measure perceptions of several measures of engagement within their college 
experience.  This instrument is widely used and its results are used by college 
administrators and faculty to assess the quality of the undergraduate 
experience (Kinzie & Pennipede, 2009; Kinzie, et al., 2007). 
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 Traditional-aged Undergraduate Student: Those students, aged 18-21, enrolled 
in the full-time curriculum in coeducational, women’s, and former women’s 
colleges. 
 Full-time Student: Those students designated by their undergraduate college 
as taking a sufficient number of credit hours or courses to be classified as 
―full-time‖; usually at least 12 credit hours. 
 Hierarchical Linear Modeling (HLM): A statistical analysis method known as 
multi-level analysis.  It allows outcome variables to be analyzed at multiple 
levels, specifically with nested data.  HLM is more advanced than simple or 
multiple linear regressions where all variance is modeled to occur at a single 
level.  In this study, the nested data is defined as students nested within 
individual schools, and individual schools nested within college-type. 
 Time from Coeducational Transition: the number of years since a former 
women’s college admitted their first traditional-aged, undergraduate male 
student. 
 Historically Coeducational Colleges (HCC): Those colleges founded with a 
coeducational enrollment or former women’s colleges over 24 years post-
transition. 
 Former Women’s Colleges (FWC): Those colleges founded as women’s 
colleges that have since transitioned to coeducation.  The college will have all 
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four classes enrolled as coeducational in the 5th year of the transition.  There 
are two subsets: 5–14 years post-transition and 15–24 years post-transition. 
Significance of the Study 
While ample research has been conducted on student engagement and the 
educational climate at both women’s and coeducational colleges, there is a noticeable gap 
in the research addressing these issues at former women’s colleges.  Most, if not all, of 
the current literature looks at the comparison of women’s colleges to coeducational 
colleges, with no allowance for institutions that were founded as women’s colleges but 
have, since their founding, transitioned to coeducation.     
Studies have repeatedly found that women’s colleges have, and continue to be, 
more successful than coeducational colleges at engaging women (Kinzie, et al., 2007; 
Women's College Coalition, 2009).  However, this question remains unanswered: for 
those coeducational colleges that were founded as women-only, with the corresponding 
woman-centric educational experience, does that history and commitment continue and 
result in an educational environment that engages women significantly more than an 
institution that was coeducational from its inception?  If so, then there may be an 
opportunity for further study to see whether former women's colleges are providing an 
environment in contrast to the earlier ―chilly climate‖ studies.     
Although women increasingly constitute a majority of the traditional 
undergraduate enrollment at historically coeducational four-year colleges and 
universities, this does not necessarily imply that the traditional undergraduate experience 
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is woman-centric. Therefore, this evaluation of student engagement at women’s, former 
women’s and coeducational colleges is critical to identifying the optimum learning  
environments for the  cognitive, social and emotional education of traditional-aged 
undergraduate women.   
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Chapter Two 
Review of the Literature 
It is generally accepted that there are specific student outcomes that are seen as 
desirable for colleges and universities.  Outcomes such as increases in cognitive growth, 
development of leadership skills, awareness of and participation in diverse settings, as 
well as proficiencies of academic, practical, and social skills all form the foundation of a 
broad-based student development program.  As a result, colleges and universities seek to 
identify student behaviors that will help to improve (a) academic performance and (b) 
retention of students—primary indicators of a student’s overall achievement and 
engagement with their educational experience (Astin, 1977, 1984, 1993; Kinzie, et al., 
2007; Kuh, 2009b; Pascarella, 2006; Pascarella & Terenzini, 1991, 2005; Seifert, et al., 
2010). 
It has repeatedly been demonstrated that psychosocial and cognitive development 
are impacted by student involvement factors.  As described in Chapter 1, Astin (1993) 
defines student involvement as the amount of both time and effort the student invests in 
the educational process.  According to Astin, students who invest more ―time on task‖ on 
both curricular and co-curricular activities reap more benefits in cognitive learning and 
student development.   
One flaw that is repeatedly noted in the literature is that a great deal of the 
quantitative research examining student achievement and satisfaction relies on the same 
data set.  Historically, research relied on UCLA’s CIRP Freshman Survey and the 
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College Student Survey (Harwarth, Maline, & DeBra, 2000; Kinzie, et al., 2007).  While 
these studies are important, they do support Harwarth’s (2000) assertion that scholars are 
churning the same data set to come to the same conclusions.  
More recently, alternative data sets, including the NSSE, have been used to 
explore student engagement and involvement in the undergraduate educational 
experience.  Using the NSSE, Kinzie et al. (2007) investigated whether women’s colleges 
differ from their historically coeducational counterparts in terms of students’ 
undergraduate engagement.  They chose the NSSE because it is one of the most 
comprehensive surveys of the student experience and because it includes an unusually 
large number of women’s colleges within the data set. 
Extensive literature compares and contrasts the educational environments of 
historically coeducational and women’s colleges.  The literature examines achievement 
levels, leadership positions, faculty/student interactions, and much more.  The founding 
missions of many, if not all, women’s colleges were to provide access to higher education 
for women at a time when a college education was not available to them (Langdon, 
2001).  As women gained access to mainstream colleges and universities, the mission of 
women’s colleges evolved to providing an environment where women can excel 
academically, including within those fields labeled as ―male-dominated‖ such as the 
sciences and mathematics.   
Advocates for women’s colleges expound the benefits of attending a single-sex 
college.  Significant gains in cognitive and intellectual development, as well as gains in 
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other areas such as self-esteem and confidence, support the assertion that women’s 
colleges provide an outstanding learning environment for women.  Extensive research, 
both qualitative and quantitative, on educational environments for women has generally 
supported the claims of women’s colleges about the positive impact of a woman-only 
educational environment on the development of their female students (Miller-Bernal, 
1989, 1993; Riordan, 1992, 1994; Tidball, 1980; Wolf-Wendel, 2002).  
This review examines the relevant literature associated with student development 
behaviors and the relationship between Astin’s theory of involvement and student 
engagement as a measure of these behaviors. In addition, this review examines the 
literature as it relates to the campus educational environment, both at single-sex and 
coeducational colleges.  Finally, this review will examine the gaps that remain in the 
literature. 
Student Involvement and Engagement 
Positive student outcomes occur when students are involved in their educational 
environment.  Students who perceive their college setting to be welcoming and 
supportive of their efforts become active participants in their learning (Astin, 1977, 1984, 
1993; Pascarella, 2006; Pascarella & Terenzini, 1991, 2005; Pascarella, Terenzini, & 
Blimling, 1994; Whitt, Edison, Pascarella, Nora, & Terenzini, 1999; Whitt, Pascarella, 
Nesheim, Marth, & Pierson, 2003).  Astin’s theory of involvement seeks to explain the 
phenomenon of student change during the undergraduate experience.  Astin’s theory is 
based on the premise that the more time a student is engaged in educationally purposeful 
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activities—both academic as well as social—the greater the student’s cognitive gains.  
Suggestive of the Freudian theory of cathexis (the investment of psychological energy) as 
well as the time-on-task learning theory, Astin’s theory suggests that an involved student 
is one who spends time outside of class on academics, is a motivated participant in co-
curricular activities, and interacts with faculty regularly (Astin, 1977, 1984, 1993; 
Pascarella & Terenzini, 1991, 2005; Whitt, et al., 2003).  It is the combination of the 
quality and the quantity of the student’s active involvement in the undergraduate 
experience that influences the degree of student development.  Therefore, Astin argues, it 
is the amount of time a student invests in these activities that is the best measure of the 
student’s commitment to his or her own educational development. 
Astin’s theory emphasizes the importance of understanding the role of the 
institutional environment in explaining student development.  He suggests that the 
educational environment offers the student a wide variety of academic and social 
opportunities in which to become involved.  These opportunities allow the student to 
become engaged with new ideas, people, and experiences.  However, the student plays a 
critical role in the educational environment because student development is only likely to 
occur to the extent that the student capitalizes on the opportunities presented and actively 
participates in the college setting.  Therefore, Astin asserts, student development is a 
function of the time and effort  a student invests in the  educational environment and the 
opportunities for engagement that the colleges provides for the student (Astin, 1977, 
1984, 1993; Pascarella & Terenzini, 2005). 
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To explore his theory of involvement, Astin (1993) analyzed data from more than 
200 four-year colleges and universities.  Using CIRP data, this longitudinal study 
collected data from more than 25,000 students who entered these colleges and 
universities as first-year students in 1985 and then collected data from them again four 
years later in 1989.  Data was collected from the CIRP, the institutions' academic 
performance and retention records, admission test scores in 1985, graduate or 
professional school admission test scores in 1989, as well as ―faculty environment‖ 
scores.  Through this analysis, Astin was able to demonstrate that student involvement 
has beneficial effects on desirable student development outcomes.  Student involvement 
is best illustrated by the amount of physical and psychological time and effort the student 
invests in educationally purposeful activities.  Astin suggests that any type of student 
involvement in college activities will directly benefit learning and student development.  
Through this study, Astin concluded that college experiences and environments can 
―preserve and strengthen, rather than reduce and weaken stereotype differences between 
men and women in behavior, personality, aspirations, and achievement‖ (p. 406).   
Following Astin’s widely accepted theory that intensive involvement in 
educationally purposeful activities is the major condition for positive student 
development, Kuh et al. (2008) identified specific engagement measures that seem to be 
predictors of positive learning and growth.  Environmental measures were used to 
identify the extent to which students consider their relationships with peers, faculty, and 
administrators at their colleges as friendly, approachable, and helpful.  Across the scales 
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developed, Kuh reported a significant positive effect on students’ gains in such areas as 
general education skills as well as cognitive gains in the arts, humanities, and literature 
when these environmental measurement scores were high.  These relationships persisted 
even after controlling for background characteristics such as academic preparation and 
socioeconomic status (SES). 
Kuh’s measures attempt to identify the interplay between the student’s 
perceptions of the college’s commitment to his/her development and the student’s 
behavior.  These student engagement measures are comprised of two facets; the amount 
of time and effort a student invests directly in active participation and how the college 
uses its resources to promote the student’s involvement in educationally purposeful 
activities (Kinzie & Pennipede, 2009; Kinzie, et al., 2007; Kuh, et al., 2008; Wolf-
Wendel, et al., 2009).    As students spend more time involved in educationally 
purposeful activities, students experience success within the campus environment, thus 
influencing retention and graduation decisions.  They are more likely to understand the 
complexities of the subject matter, manage the intricacies of their learning environment, 
and tolerate a greater breadth of diversity (Hoffman, Perillo, Hawthorne Calizo, Hadfield, 
& Lee, 2005; Kezar & Kinzie, 2006; Tinto, 1997).   
Student engagement is critical for a student’s success in higher education.  The 
literature defines student success along two dimensions.  First, student success is 
generally identified as growth along the psychosocial dimensions of self-concept, self-
esteem, autonomy, interpersonal relations, and leadership skills.  Pascarella and Terenzini 
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(2005) refer to these constructs as relational systems–the ways in which students interpret 
and interact with their external world.  These relational systems are traditionally 
measured by students’ participation in classroom activities, leadership roles held in 
campus organizations, and other interpersonal measures.  Second, growth along the 
cognitive dimension is generally identified as the acquisition of subject matter 
knowledge, critical thinking skills, and reflective judgment skills.  This dimension is  
measured objectively through grade point average (GPA), retention and graduate rates.  It 
is measured subjectively through observing time on task, academic rigor, and student-
faculty interactions (Pascarella et al., 1997; Pascarella & Terenzini, 2005). 
It is widely accepted that the more a student is engaged in educationally 
purposeful activities and the overall life on campus, the greater that student’s acquisition 
of knowledge and the development of cognitive and interpersonal skills.  Significant 
student engagement in campus life, including connections with faculty, seems to be a 
predictor of learning gain (Kuh, 1999; Kuh, et al., 2008; Tinto, 1997).   
Kinzie’s (2007) study echoes Kuh and Astin in asserting that student engagement 
is comprised of two elements.  First, the amount of time and effort a student puts into 
his/her studies and other educationally purposeful activities influences that student’s 
academic and cognitive development.  Second, how the college uses its resources and 
organizes the curriculum and support services encourages students to participate in 
educational activities.  Chickering and Gamson’s ―Seven Principles for Good Practice in 
Undergraduate Education‖ are perhaps the best known set of engagement concepts in the 
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literature (Chickering & Gamson, 1987).  These principles include student-faculty 
contact, cooperation among students, active learning, prompt feedback, time on task, high 
expectations, and respect for others.  These principles establish proficiencies for faculty, 
administrators, and students to come together to create an environment that promotes 
active learning and helps to develop a student’s ability to understand and interact with 
society.  Creation of educational policies and experiences based on these principles serve 
to provide a positive educational experience for both student and faculty.  Each of these 
principles have been repeatedly demonstrated to be positively related to student 
development and achievement  (Astin, 1993; Chickering & Gamson, 1987; Hu & Kuh, 
2002; Kinzie, et al., 2007; Kuh, 1999, 2009b; Kuh, et al., 2008; Pascarella, et al., 2010; 
Tinto, 1997). 
Students who participate in activities grounded in Chickering and Gamson’s 
principles will generally have a more positive educational experience, and obtaining 
such, will tend to have greater gains in student development.  Astin (1993) found that the 
two greatest factors affecting a student’s development, both psychosocially and 
cognitively, are student-to-student and student-to-faculty interactions.  A student’s 
interaction within his or her own peer group leads to significant gains in leadership 
development and academics, as well as overall satisfaction with his or her undergraduate 
experience.  Hu and Kuh (2002) also found that peers significantly influenced how 
students spend their time on educationally purposeful activities and the meaning they 
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make of their undergraduate experiences, including their personal satisfaction with their 
college. 
Examining the classroom environment and its impact on the retention of students, 
both male and female, Tinto (1997) used a multi-method strategy to determine the extent 
to which collaborative learning strategies enhanced student learning.  Tinto suggests that 
collaborative learning strategies, as well as joining the academic and social networks of 
the college, helped to bond students to the college while engaging them in the academic 
life more fully.  Students seem to learn more when their sources of learning come from 
beyond the isolated faculty member.  Tinto refers to this as a ―sharing of curriculum‖ that 
brings together students and faculty to build an ―intellectual richness to the student 
experience‖ (Tinto, 1997).    
Student engagement has been shown to be an effective measure of student 
involvement in higher education.  Involving students in their own undergraduate 
experience improves the cognitive and psychosocial development of all students.  The 
literature clearly indicates that, as a subset within higher education, women’s colleges 
position themselves as an effective option for women seeking a nurturing, challenging 
and engaging educational environment. 
Women’s Colleges 
Since their inception, women’s colleges were founded to provide an educational 
opportunity to women that was not readily available.  Women’s colleges were founded on 
the mission to ―enlighten and empower‖ women as an underserved population.  While the 
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specific missions of individual women’s colleges were varied, the over-arching objective 
of these colleges, such as the Seven Sisters (Barnard, Bryn Mawr, Mt. Holyoke, Smith, 
Radcliffe, Vassar, and Wellesley), was to provide higher education opportunities to 
women on a level comparable to that available to men (Langdon, 2001; Riordan, 1994; 
Studer-Ellis, 1995).  Generally, education within a single-sex college was geared toward 
women who wanted to study the liberal arts in a rigorous setting as well as serving as a 
preparatory institution for the country’s teachers.   In these colleges, women could study 
in an environment that allowed them to pursue a level of academic rigor without the 
distractions of male students (Langdon, 2001; Studer-Ellis, 1995).   
While situated predominantly in the Northeast, women’s colleges were, and 
continue to be, located throughout the United States.  However, the missions of these 
colleges varied by region and the identity of the founders.  Women’s colleges in the 
Northeast were generally viewed as a temporary solution to a temporary problem of 
exclusion.  In the Midwest and West, however, coeducational institutions such as Oberlin 
College, were viewed as the norm (Riordan, 1994).  Admitting women also had the added 
benefit of increasing overall enrollment for these coeducational colleges, thus bolstering 
their overall fiscal health. Thus, in the Midwest and West, women’s colleges were 
founded as an educational option for women, not an access remedy (Riordan, 1994).  Of 
the remaining women’s colleges in existence today, more than half are affiliated with a 
religious order, with the largest percentage (33%) being founded by the Catholic Church 
(Wolf-Wendel, 2003).  Immigration in the late nineteenth and early twentieth centuries 
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contributed to the growth of the Catholic population within the United States.  As such, 
the Church wished to educate women in the Catholic tradition, thus leading to the 
establishment of many religiously affiliated colleges and universities.   
After World War II, the enrollment of traditional-aged, undergraduate students 
increased at all types of colleges and universities, both coeducational as well as women’s 
colleges.  During this time, most colleges experienced rapid growth and expansion due to 
the Serviceman’s Readjustment Act (G.I. Bill), and later the baby boom (Harwarth, et al., 
2000).  As colleges and universities grew, and social and cultural shifts of the 1960’s and 
1970's occurred, many all-male colleges began to admit women.  No longer were 
women’s colleges providing the only access to higher education for an underserved 
population.  Women were now able to attend most, if not all, of the country’s premier 
private colleges and universities.  Women’s colleges now competed in a broader market 
for undergraduate women.  For many women’s colleges, this was the first time they had 
to face the issue of whether to remain single-sex.   
As all-male colleges began to admit women, whether for philosophical or 
financial reasons, the purpose of an all-women’s college came under question.  The 
1970’s and again the 1990’s saw a significant number of women’s colleges undergo 
coeducational transition–admitting men to their undergraduate curriculum (Harwarth, et 
al., 2000; Miller-Bernal, 1993; Riordan, 1994).  Faced with this enrollment shift in higher 
education, many remaining women’s colleges experienced declining enrollments and 
needed to develop a strategy for survival.  These colleges had to choose between closing, 
THE COEDUCATION OF WOMEN’S COLLEGES 30 
 
becoming coeducational, or reaffirming their mission as women’s colleges.  They 
rededicated their mission to women’s higher education within a single-sex culture and 
became creative in their efforts to increase their enrollments through adult learning and 
part-time student enrollment.  Many admitted men to their graduate level curriculum, 
while keeping their undergraduate curriculum exclusive to women.  Some women’s 
colleges, such as Bryn Mawr College, developed coordinate college agreements with 
nearby coeducational institutions to provide their students with access to some of the 
more ―traditionally male‖ academic majors such as engineering and the sciences.  The 
most successful of the remaining women’s colleges were able to continue as single-sex 
and keep a traditional undergraduate liberal arts curriculum due to large endowments that 
provided financial security and a prestige cache that ensured full enrollment of incoming 
classes.   
Within the United States today, the remaining women’s colleges have varied 
missions–yet these missions do have common attributes.  Most notably, the missions of 
women’s colleges suggest a commitment to serving women from diverse backgrounds.  
In fact, women’s colleges have traditionally served students from all racial, ethnic and 
socio-economic groups in greater percentages than coeducational colleges and 
universities.  Even today, supporters of single-sex higher education for women state that, 
although the historical rationale for their existence is no longer relevant, there still 
remains cultural justifications such as providing a welcoming environment to the 
daughters of immigrants and first generation female college students (Langdon, 2001; 
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Smith, Wolf, & Morrison, 1995; Wolf-Wendel, 2003).  In addition, in an effort for 
survival in recent decades, women’s colleges tend to serve a larger percentage of non-
traditional and part-time students than their coeducational peers do (Smith, et al., 1995; 
Wolf-Wendel, 2000, 2003). However, as is evidenced by the declining number of 
colleges dedicated to the education of women in a single-sex environment, women’s 
colleges are finding it more difficult to remain competitive in the higher education 
market.   According to the Women’s College Coalition, the number of women’s colleges 
in the United States declined from a high of 345 in 1952 to a low of 54 in 2009 (Women's 
College Coalition, 2009).  
The Women’s College Experience 
The value of attending a single-sex college for women has been explored in many 
different arenas.  Some authors, such as Elizabeth Tidball, investigated the value of a 
women’s college education by examining outcomes through career aspirations (Tidball, 
1974, 1975, 1980).  Others looked at the anthropological and sociological needs of 
women to experience life in a safe environment (Miller-Bernal, 1993; Murphy, 1990).  
Others, such as Roberta Hall and Bernice Sandler, looked at the climate of the 
coeducational college environment as compared to the educational experience at 
women’s colleges (Hall & Sandler, 1982, 1984; Sandler & Hall, 1986).  More recently, 
measures of students’ engagement with their overall educational experience have been 
used to determine the efficacy of women’s colleges (Kinzie, et al., 2007; Kuh, et al., 
2008; Kuh, Kinzie, Cruce, Shoup, & Gonyea, 2006; Wolf-Wendel, 2000, 2003). 
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Tidball’s extensive research has become the classic rationale for women’s 
colleges as a viable alternative within higher education.  Her research examined the 
baccalaureate degrees of those women who appeared in Who’s Who in American 
Colleges and Universities.  Her findings suggest a high correlation between women’s 
college alumnae and successful women achievers, as evidenced by their 
disproportionately high numbers among listings on the Who’s Who list. This led to her 
conclusion that women’s colleges produced a greater number of female high achievers 
than did coeducational colleges and universities.  She theorized that this was due to a 
large number of female role models within women’s colleges, both as faculty and as 
senior level administrators (Tidball, 1974, 1975, 1980). 
Since less than 2% of current high school seniors will consider attending a 
women’s college, the question arises as to why women continue to choose to attend these 
colleges.  Socioeconomic status (SES) has been cited as a potential pre-existing condition 
among women who chose to attend women’s colleges (Langdon, 2001; Mikyong, 2001; 
Oates & Williamson, 1980; Tidball & Tidball, 1994).  The underlying assumption being 
that since most women’s colleges are private and thus have a high tuition, women of a 
lower SES would be less likely to attend.  However, it appears that SES, which may have 
been a factor in the early history of women’s colleges, is less of a factor today.  More 
recently, SES seems to have a negligible, if not inverse, effect on the choice of attending 
a women’s college.  Using an analysis of two separate CIRP data sets, Langdon (1998) 
addressed the issue of SES on college selection as well as satisfaction with the college 
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experience.  While controlling for background factors, Langdon’s analysis of the CIRP 
data seems to support Tidball’s finding that women who attend a women’s college tend to 
have a more positive experience than women attending coeducational colleges.  
Addressing socioeconomic background of the students, she found that more women’s 
college respondents reported a lower SES than those women attending a coeducational 
college (Langdon, 1998).   
Although Tidball’s work is often cited, and generally regarded as the authoritative 
evaluation of the efficacy of women’s colleges, her results have been challenged.  Several 
researchers have contested Tidball’s results, claiming a biased data set and 
misinterpretation of the causal effect of women faculty role models on the achievements 
of women.  Often noted as a flaw in Tidball’s research is a failure to control for particular 
background characteristics of the women’s college alumnae she studied.  During the 
period of Tidball’s initial studies, women were not admitted to all-male highly selective 
colleges.  The ―Seven Sisters‖ were the only prestigious option for these women 
(Langdon, 2001; Oates & Williamson, 1978, 1980; Stoecker & Pascarella, 1991).   
Using CIRP data, Stoecker and Pascarella (1991) conducted a longitudinal study 
looking at the respondents’ college experience as well as educational and occupational 
attainments.  Using a causal model, Stoecker and Pascarella examined college impact and 
status attainment models within Tidball’s framework.  This causal model proposed that a 
student’s pre-college educational and occupational aspirations were significantly 
impacted by background characteristics such as SES and secondary school academic and 
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social experiences.  Stoecker and Pascarella determined that, within this longitudinal 
study of national data, there was little evidence to suggest that attending a women’s 
college had a significant impact on post-college educational or career attainment.  They 
theorized that any previous findings of a causal link between women’s college attendance 
and future career success might be better attributable to differential student recruitment 
by prestigious women’s colleges than a distinctive college environment (Stoecker & 
Pascarella, 1991).   
To address selectivity within Tidball’s work, Oates and Williamson (1978) 
recreated her study; developing three comparison groups (selective women’s colleges, 
less selective women’s colleges, and coeducational colleges) in an attempt to control for 
background characteristics.  They suggested that while Tidball’s findings could be 
replicated within the highly selective women’s colleges, they could not be replicated at 
less-selective women’s colleges.  They reported that achiever status might be related to 
SES influencing the decision to attend a prestigious college without consideration of its 
gender enrollment status.   
Controlling for background characteristics, Riordan (1992) attempted to quantify 
the positive value of attending a women’s college, both in attitudinal assessments and in 
influence on both educational and occupational achievements.  Using data from the 
National Longitudinal Study (NLS) of the High School Class of 1972, Riordan was able 
to examine the career achievements of women who attended both single-sex and 
coeducational colleges.  In his sample of women’s college graduates, just 10% came from 
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―elite women’s colleges‖ such as the Seven Sisters.  Additionally, 20% attended ―high-
quality‖ four-year schools, while the remainder attended ―lesser-known‖ public and 
private colleges, both two and four-year.  Using this sampling method, and by controlling 
for home background and SAT scores, Riordan argued that he was able to achieve a 
balance across socioeconomic levels.  He found that students who attended all-women’s 
colleges for at least two years gained significantly more educational and occupational 
prestige, thus leading to significant income benefits.  Similar to African-American 
students at Historically Black Colleges and Universities (HBCU), women attending 
women’s colleges were found to be more likely to persist and graduate than their 
counterparts at coeducational institutions.  Riordan suggested that this is a function of 
women deriving more benefits from indirect ―human capital‖ in the form of higher 
educational expectations, egalitarian attitudes, as well as occupational aspirations and 
status. 
Following up on Tidball’s earlier research, and controlling for background 
characteristics and institutional selectivity, Tidball and Tidball (1994) examined the 
demographics of both coeducational and women’s colleges to determine ―gender 
neutrality‖ of those institutions.  Gender neutrality was defined as an institution’s 
proportional representation of gender related to specific academic majors and degrees 
earned.  The data demonstrated that women’s colleges graduate a greater percentage of 
women who go on to earn doctorate degrees, especially in traditionally male-dominated 
disciplines such as math and science.  In addition, while those coeducational institutions 
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that claimed gender neutrality did graduate a significant number of women who later 
earned doctorates, they also graduated a much larger number of men earning similar post-
graduate degrees.  Tidball and Tidball suggest that these results illustrate that, while an 
institution may have sufficient resources to support post-graduate achievements, these 
resources are not necessarily available to both men and women to the same degree 
(Tidball & Tidball, 1994). 
In relation to the college selection process, Langdon (1998), as well as Kim and 
Alvarez (1995), reported that students attending women’s college were far more 
interested in the academic reputation of the institution and how that might influence 
career and graduate school aspirations.  Both authors discovered that students attending 
coeducational colleges selected their institutions based on social reputation or religious 
affiliation.  Kim and Alvarez also found that women’s college students showed greater 
increases in both academic and social self-concept than did students at coeducational 
colleges.  Moreover, these increases persisted after controlling for background 
characteristics, college environmental features, and student experiences during college.  
Kim and Alvarez compared these gains to those demonstrated by students of color 
attending HBCUs and suggest that these increases were due to greater opportunities for 
women to become involved in student organizations, take on leadership roles, and engage 
in other activities that lead to social self-confidence. 
When recruiting new students to women’s colleges, proponents of the women’s 
college experience have used studies like that conducted by Kinzie et al. (2007) to point 
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to the level of involvement and engagement of their students both in and out of the 
classroom.  Student behaviors such as active classroom participation, faculty/student 
interaction, leadership roles on campus, and perceived academic rigor, have been used to 
illustrate the benefits of attending a women’s college (Kinzie, et al., 2007; Miller-Bernal, 
1989, 1993; Tidball, 1980; Tidball & Tidball, 1994; Wolf-Wendel, 2002, 2003).  
Examining student engagement at both coeducational and women’s colleges, Kinzie et al. 
(2007) used the NSSE data set to determine female students’ engagement with their 
college experiences.  They chose the NSSE data set  because of its extensive use within 
higher education as well as the large number of women’s colleges represented in the set.  
Using the NSSE, they were able to identify a sample size of over 42,000 female first-year 
and senior-year students from 290 institutions who completed the NSSE in 2000, 2001, 
and 2002.   
Through HLM, Kinzie et al. (2007) confirmed that women who attended 
women’s colleges were generally more engaged than women at coeducational institutions 
across the NSSE benchmarks.  This was particularly true with seniors in women’s 
colleges who were found to be engaged in higher order thinking activities than seniors at 
coeducational institutions.  They found that students who attended a women’s college had 
higher advantages through the nature and frequency of educationally purposeful 
activities, and that these advantages existed regardless of the college’s selectivity.  In 
addition, they found that students who attended women’s colleges interacted more 
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frequently with their faculty, which could result in more opportunities for mentoring, 
internships, and so forth. 
Kinzie et al. (2007) were able to identify specific differences among race- and 
ethnicity-related factors in the level of student engagement in educationally purposeful 
activities.  Specifically, they found that senior-year African American and Asian Pacific 
American (APA) students reported fewer interactions with faculty when compared with 
their Caucasian peers.  APA students were also less likely to be involved in active and 
collaborative learning activities, scored lower on academic challenge, and indicated less 
involvement in integration activities on campus.  Even though African American and 
APA female students benefit from the women-only environment at a lower rate than 
other female students do, they still benefit more from the women-only environment than 
African American and APA women do in a coeducational environment. 
Transfer students attending women’s colleges were as engaged, and sometimes 
more engaged, than those students who enrolled as first-year students at the same 
women’s college.  This is in contrast to national data from coeducational colleges 
indicating that transfer students are less engaged when compared to their non-transfer 
peers.  Based on these findings, Kinzie et al. (2007) assert that women’s colleges create 
an educational environment for women to realize their potential and to actively 
participate in the full campus community.   
There have been critics of the reported advantages of women’s colleges.  Some 
argue that women’s colleges actually serve to reinforce gender stereotypes such as the 
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suggestion that women could only exceed educationally by attending a separate college.  
This would somehow imply that women are not only different, but also potentially 
inferior to men.  In addition, others have suggested that educating women in a single-sex 
environment actually does a disservice to women by failing to prepare them for the real 
world after college (Wolf-Wendel, 2003).  However, as Wolf-Wendel points out, these 
arguments are usually based on the assumption that men and women have comparable 
experiences when enrolled at the same coeducational institution.  These arguments, Wolf-
Wendel suggests, are flawed at best. 
The College Climate for Women 
There has been extensive research on the value of a women’s college education as 
compared to the educational chilly climate within historically coeducational colleges.  In 
their pioneering study of women’s experiences with their campus environment, Hall and 
Sandler (1982) created the term chilly climate to describe the subtle or overt way in 
which female students have a different, mostly negative, campus experience compared to 
male students.  These experiences can affect the educational environment for both men 
and women, in the classroom or in other co-curricular activities.   
The term chilly climate has become part of the lexicon within higher education 
and has been studied extensively (Canada & Pringle, 1995; Hall & Sandler, 1982, 1984; 
Koth, Bradshaw, & Leaf, 2008; Miller-Bernal, 1993; Pascarella, et al., 1997; Sandler, 
2000; Sandler & Hall, 1986; Tidball, 1980).  Koth et al. (2008) defines ―school climate‖ 
as a set of shared beliefs, values, and interactions that not only influence interactions 
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between students and college personnel—both faculty and administrators–but also set the 
parameters for normal behavior within the school setting.  The climate influences social 
situations both in and outside the classroom and has been linked to academic 
achievement and performance.  Koth et al. suggest that, from a social cognitive 
perspective, people react to experiences around them according to how they perceive 
them subjectively, not necessarily according to how they are meant.  Therefore, a 
student’s perceptions of their classroom environment will have an impact on that 
student’s behavior and participation in classroom activities, thus influencing student 
development and achievement.  In recent years, the term chilly climate has also included 
those educational environments that may disadvantage students who identify themselves 
as students of color; gay, lesbian, bisexual and transgendered; low SES; and students with 
disabilities (Chism, 1999). 
Hall and Sandler (1982) first explored the classroom climate of coeducational 
campuses through the interactions of faculty, staff, and administrators with both male and 
female students.    They looked specifically at how women were treated in both formal 
(classroom, lab) and informal interactions with faculty.  They found that female students 
felt isolated in the classroom, their participation largely ignored or discounted.  Student 
leadership positions were often held by male students, leaving women to feel that their 
own leadership competencies were questioned.  Most of these negative reactions by 
female students are considered by Hall and Sandler to be a product of ―microinequities‖, 
a series of seemingly minor inequities through which women are treated differently than 
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their male peers.  These microinequities are not noticed individually, but they can have a 
damaging cumulative effect, creating a harmful environment that dampens women’s 
participation, self-esteem and confidence (Sandler, 2010). 
These microinequities illustrate the extent to which  a female student’s interaction 
with all college constituencies shapes how she views herself within her college 
experience.  These interactions can negatively influence her entrance into historically 
male-dominated careers or graduate study.  In Hall and Sandler’s view, female students 
may have a need for a college climate that acknowledges them as individuals and 
recognizes their achievements, one that is not always accessible in a coeducational 
educational environment (Hall & Sandler, 1982, 1984; Sandler, 2000). 
Pascarella and Terenzini (1997) also found a significant negative relationship 
exists between a female student’s perception of a chilly climate at college and her 
cognitive growth.  They suggest that women who feel unwelcomed or marginalized at 
historically coeducational colleges seem to lag behind students in women’s colleges in 
terms of cognitive growth.   Controlling for pre-existing background characteristics such 
as pre-college academic ability, type of coursework taken, and so forth, Pascarella and 
Terenzini found that their chilly climate scale had a significant negative relationship with 
standardized measurements of learning, including reading, math, and critical thinking for 
students at two-year colleges.  Similar negative impacts were found on standardized 
measurements of math skills for women at both two-year and four-year colleges, as well 
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as on self-reported measurements in writing and thinking skills, and understanding 
science, the arts, and humanities for women at both two-year and four-year colleges.  
Recent studies have supported the concept of college as a ―gendered experience‖ 
as well as the notion that gendered differences in their overall educational experience and 
impact of college are to be expected (Flowers, Osterlind, Pascarella, & Pierson, 2001).  
Using the cross-sectional College Basic Academic Subjects Examination (CBASE) data 
set, Flowers et al. determined that the magnitude of freshman-senior difference was 
significantly larger for men.  They found that men reported academic gains at a rate of 
1.5 times greater than that of women.  These measures were consistent across all four 
subject areas (English, math, science. and social studies), and as a result, Flowers et al. 
suggest, it appears that women were obtaining smaller learning benefits from college 
when compared to men.  Building on this work, Whitt, Pascarella, Nesheim, Marth and 
Pierson (2003) also found evidence of undergraduate women perceiving a negative 
educational climate by the end of their first year.  Moreover, they found that this 
perception seems to deepen and broaden throughout their undergraduate experience.   
Studies have also shown that gender has as a significant influence in classroom 
participation.  According to Weaver and Qi (2005), the dominant view on the classroom 
environment is one that is hierarchical, competitive, and individualistic–all 
stereotypically masculine forms of participation.  Women, alternatively, prefer to develop 
relationships and consensus in their communication styles, at times in conflict with the 
predominant classroom communication environment.  These experiences have included 
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men dominating classroom discussions, interrupting class activities, and assuming 
leadership positions in classroom activities and projects (Auster & MacRone, 1994; 
Brooks, 1982; Crawford & MacLeod, 1990; Crombie, Pyke, Silverthorn, Alison, & 
Piccinin, 2003).    
Crawford and MacLeod (1990) found that gender had a significant effect on 
personalized interactions and student assertiveness in classroom participation.  They 
found that men self-reported a higher rate of their own classroom activity than women 
did of their own participation.  Women perceived that they volunteered in class less often, 
although they acknowledged a higher perception of being known to their professor than 
men did.  Of interest is that, in this study, women reported that the main reason behind 
their infrequent participation in class was their own feelings of insecurity and inadequacy 
in the classroom environment.  This finding supports the premise that in coeducational 
settings, women tend to feel less confident of their intellectual abilities, in spite of their 
level of preparation. 
While the chilly climate theory predominates the research on the classroom 
environment, some researchers have found gender to have little or no effect on the 
educational experience (Cornelius, Gray, & Constantinople, 1990; Fritschner, 2000).  
Drew and Work (1998) examined women’s perceptions of their educational experiences 
while attending undergraduate colleges and universities.  They examined the data from 
over 300 colleges and universities, mostly coeducational.  According to their 
interpretation of the data, women were more positive in their assessments of their 
THE COEDUCATION OF WOMEN’S COLLEGES 44 
 
educational experience than men were, and reported they would attend the same 
institution again.  This led to their conclusion that when looking at a broad sample, 
women are not suffering from a chilly classroom climate at all.  However, there seems to 
be some significant limitations to this study that might skew the results.   Drew and Work 
examined data that had been previously collected by individual institutions, using various 
data collection methods.  Therefore, as they acknowledge, the sampling techniques of the 
study were not necessarily random, and are thus suspect. 
To address this inconsistency in the literature, Allan and Madden (2006) looked at 
whether research methods could affect findings of a chilly climate in post-secondary 
educational environments.  Specifically, they looked at whether there were differences in 
the perception of a chilly climate for undergraduate women between qualitative and 
quantitative research methods.  They used both methods of data collection to investigate 
the subtle and overt behaviors that characterize the chilly climate in the classroom.  They 
found that, although the quantitative data did suggest a presence of ―demeaning and 
dismissing behaviors‖ towards women, these behaviors were reported at a somewhat 
depressed rate when compared with the qualitative data.  In addition, the ―chilling 
behaviors‖ were not reported at any higher incidence in traditionally male-dominated 
fields such as math, science and engineering.  They suggest that this finding supports the 
theory that chilling behaviors can be found in classrooms regardless of the gender of the 
instructor or the gender-dominance of the field.  However, Allan and Madden suggest 
that classroom climate investigations based on quantitative data alone may have the 
THE COEDUCATION OF WOMEN’S COLLEGES 45 
 
tendency to under-report chilling behaviors and lead researchers to believe that the chilly 
climate is rare in today’s classrooms.  Additionally, they suggest that qualitative data 
alone could over-report chilly climate behaviors at levels that could be ―disturbing.‖  As a 
result, Allan and Madden urged extreme diligence in data collection and methods when 
evaluating claims of the presence of the chilly climate (Allan & Madden, 2006). 
Former Women’s Colleges 
The research examining the effects of admitting men to an undergraduate 
women’s college is sparse.  The peer-reviewed literature that is available explores the 
effects of a coeducational transition on female students' choices of college major, level of 
degree attained, and career choice.  Using alumnae data, Billger (2002) studied these 
variables in four cohorts within one former women’s college of liberal arts.  The data was 
segmented into four groups:  (a) all-female; (b) all-female, pre-change (just prior to 
coeducation); (c) transition (the four years during which there were both coeducational 
and all-women’s classes); and (d) coeducation.  Billger found that after the coeducation 
of this women’s college, fewer women chose traditionally male-dominated academic 
majors and occupations such as mathematics and the sciences  (Billger, 2002).  However, 
questions remained regarding the student engagement, involvement, and achievement of 
women who attend former women’s colleges. 
National Survey of Student Engagement (NSSE) 
In response to accountability demands by federal agencies and accrediting bodies, 
measuring student engagement has come to the forefront of assessment tools for many 
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colleges and universities.  Instruments have been developed since the 1970’s to measure 
aspects of student engagement.  These have included the College Student Experiences 
Questionnaire (CSEQ), the Cooperative Institutional Research Program’s Entering 
Student Survey (CIRP), and the College Senior Survey.  However, it was generally 
accepted that surveys such as these were difficult to administer thus resulting in lower 
response rates and therefore, diminishing their effectiveness as assessment tools (Astin, 
1993).  In response, the National Survey of Student Engagement (NSSE) was developed 
to measure the extent to which students participated in good educational practices and 
what students felt they gained from their college experience.  Initially funded by The Pew 
Charitable Trusts, the NSSE is now self-funded from institutional fees for the survey’s 
administration.   
Based on Chickering and Gamson’s seven principles, the NSSE attempts to 
measure a student’s self-reported level of engagement in the college community, both 
formally and informally (Kuh, 2003b).   The NSSE has three overarching goals; (a) to 
provide high quality, actionable data; (b) to discover and document effective educational 
practices; and (c) to advocate for empirically derived conceptions of collegiate quality.  
The developers of the NSSE seek to use the instrument to ―complement and extend‖ 
current student research programs, such as the CIRP, by ―focusing exclusively on those 
educational activities that are related to learning and personal development‖ (Kuh, 2003b, 
2009a).  The developers of the NSSE designed the survey instrument to measure the 
degree to which students are engaged in ―empirically derived good educational practices‖ 
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(Kinzie, et al., 2007; Kuh, 2003a, 2009a; Kuh, et al., 1997).  Pascarella et al. (2010) 
suggests that one of the major assumptions of the NSSE is that measuring the extent to 
which students engage in educationally purposeful activities is an indirect measure of 
students’ personal and cognitive development during college. 
NSSE developers  designed the survey to produce actionable results, allowing the 
college to assess specific outcome measures and utilize them to improve the campus 
environment.  Several researchers have outlined practical uses of the NSSE results by 
combining the information with other campus-generated student information.  In this 
way, college administrators can extend the utility of NSSE results to develop retention 
strategies that could benefit both the student and the college.  Adding the NSSE data to 
the other known student measurements helps to make the resulting analyses more 
credible and meaningful for the college (Doherty, 2007; Kinzie & Pennipede, 2009; Kuh, 
2003a, 2009a).   
Today, the NSSE is widely used by colleges and universities (Kuh, 2009a).  One 
of the strengths of the NSSE for participating colleges is the ease of use of the 
instrument.  The participating colleges provide the NSSE organization with student 
contact data and NSSE personnel administer the survey using valid sampling techniques.  
Originally administered to just 276 colleges and universities in 2000, the NSSE was 
administered to more than 1,300 different colleges and universities in 2009.  This rapid 
growth is cited by many as a testament to the NSSE’s value as a tool for evaluating and 
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facilitating student success on campus (Kezar & Kinzie, 2006; Kinzie, et al., 2007; Kuh, 
2001, 2003a, 2003b; Kuh, et al., 1997).  
Nevertheless, questions have arisen as to the validity of the NSSE and other self-
report survey instruments.  Porter (2009) argues that student survey instruments have 
limited validity for three reasons.  First, college student surveys assume that students can 
accurately report on their behaviors and attitudes, in contradiction to established research 
on human cognition.  Second, Porter cites research indicating that college students have 
problems deciphering survey questions to give accurate information.   Lastly, he suggests 
that much of the literature citing the validity of survey instruments, specifically the 
NSSE, actually proves the opposite.  Using a review of the literature, Porter outlines 
several arguments for the failure of NSSE’s validity argument.  However, the literature 
that he examines is not directly related to the NSSE.  Rather, Porter reviews the literature 
based on student learning and extrapolates those findings to the NSSE and all other 
survey-based student assessments.  Based on this type of meta-analysis, Porter is forced 
to criticize his own prior research using student surveys, and offers no suggestions for 
alternative methods of obtaining student-generated data (Porter, 2009). 
Pascarella et al. (2010) analyzed the NSSE benchmarks, correlating them to the 
Wabash National Study of Liberal Arts Education.  The Wabash study measures student 
development during the first year of undergraduate college on a range of factors based on 
a model of college outcomes for liberal arts education.  Using a pre-test/post-test model, 
the Wabash researchers collected data at the beginning and again at the end of the 
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students’ first year of college.  They found that institution-level NSSE scores had a 
significant overall positive association with seven liberal arts outcomes, independent of 
institution differences.  They suggest that their findings support the claim that the NSSE 
measures are ―good proxy measures‖ for growth in educational outcomes, regardless of a 
student’s pre-college experience (Pascarella, et al., 2010). 
Gaps in the Literature 
As the literature review above shows, research on women’s colleges suggests that 
when women are deeply involved in woman-centric educational settings designed 
specifically for them, positive personal and cognitive student outcomes result.  This is 
consistent with Astin’s theory that physical and psychological involvement in 
educationally purposeful activities leads to positive student development.  Therefore, Kuh 
proposes that we should measure student involvement behaviors to determine how well 
an institution engages students, and, as a result, how much students are affected by the 
undergraduate college experience.  Women’s engagement is therefore a valid indicator of 
how effective a given institution is in facilitating women’s personal and cognitive 
development.  The studies discussed above repeatedly found that woman’s colleges have 
been, and continue to be, more successful than coeducational colleges at engaging female 
students. 
However, while significant research has been conducted on female student 
engagement and the educational climate at both women’s colleges and historically 
coeducational colleges, there is much less research done on student engagement and 
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involvement among women attending former women’s colleges after the coeducational 
transition.  Most, if not all, of the current literature looks at the comparison of women’s 
colleges to historically coeducational colleges, with no account taken of institutions that 
were founded as women’s colleges but have since transitioned to coeducation.   For that 
reason, this study intends to fill that gap in the literature by asking whether  former 
women's colleges continue in their founding commitment to a woman-centric education 
in a way that engages female students more effectively than do historically coeducational 
colleges. 
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Chapter 3 
Methodology 
This chapter outlines the methodology of the research study by describing the 
methods employed, the statistical models and data used to analyze the research questions.   
This study explored both student-level and college-level variables that influenced 
engagement levels of female undergraduate students.  This chapter is divided into the 
following sections: (a) research design, (b) data source, (c) sample, (d) data analysis 
procedures and (e) limitations of the study. 
The purpose of this study was to investigate the engagement levels of traditional 
undergraduate female students who attended former women’s colleges, and whether these 
levels are more closely aligned with current women’s or historically coeducational 
colleges.  Time from coeducational transition as well as male enrollment percentage were 
also examined as mitigating factors for female student engagement levels at former 
women’s and coeducational colleges.  The research questions that guided this study were: 
1. After controlling for the self-reported background characteristics of race, 
transfer status, residency status and cumulative grades, is there a significant 
difference in engagement levels of female students who attend former 
women’s colleges and those who attend historically coeducational colleges or 
women’s colleges?   
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2. If the engagement levels of female students who attend former women’s 
colleges and coeducational colleges are significantly different from women’s 
colleges, is there a relationship between these engagement levels and 
a. the time from coeducational transition of these former women’s colleges 
 or 
b. percent of men enrolled within these former women’s colleges and 
coeducational colleges? 
Research Design 
This study used a quantitative design to explore the engagement levels of women 
attending women’s colleges, former women’s colleges, and historically coeducational 
colleges within the United States.   The data was compiled from NSSE scores and 
analyzed through hierarchical linear modeling (HLM) and analysis of variance (ANOVA) 
statistical models.  Using secondary sources of data such as the NSSE is an accepted 
analytic technique when a large sample size is desired and an established survey 
instrument is available.  This study used standard protocols to make generalizations from 
a sample group to a larger population (Tabachnick & Fidell, 2001). 
HLM was used to explore the first research question; whether there was a 
difference in engagement levels in women who attended former women’s colleges when 
compared to women’s and coeducational colleges.  ANOVA was used to explore the 
second research question; whether there was a relationship between engagement levels 
and either the time from coeducational transition or the percentage of male enrollment.  
THE COEDUCATION OF WOMEN’S COLLEGES 53 
 
The data was compiled from the 2005, 2006, and 2007 survey administrations of the 
NSSE ("National Survey of Student Engagement: The college student report," 2005; 
"National Survey of Student Engagement: The college student report," 2006; "National 
Survey of Student Engagement: The college student report," 2007).  Responses from 
women, aged 18-21 and registered full-time in a traditional undergraduate program of 
study was used. 
Data source.  Designed as an assessment tool for use by colleges and universities, 
the NSSE was developed to evaluate the extent to which students are engaged in 
educationally purposeful activities and what they perceive they personally gain from their 
educational experience.  The results are meant to be actionable, whereby individual 
colleges and universities can assess current patterns of student interactions with faculty 
and participation in educational programming and practices.  The developers of the NSSE 
intend for the survey results to be combined with other campus-based assessments in 
order to develop strategies to achieve desirable educational outcomes.  Doing so extends 
the findings’ credibility and usefulness for the college (Doherty, 2007; Kinzie & 
Pennipede, 2009; Kuh, 2001, 2003a, 2009a; Kuh, et al., 1997).   
The College Student Report, the core of the NSSE survey instrument, includes 
student behaviors that have been correlated with cognitive and social outcomes of 
college.  Completing the survey instrument requires students to reflect on their 
educational experience, their own contributions as well as their perceived gains (Kinzie, 
et al., 2007; Kuh, 2003a, 2009a).  The Report asks students to report frequencies with 
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which they engage in several activities that represent educationally good practices.  
Measuring the frequencies and extent to which students engage in these good practices 
results in an indirect measure of students’ personal and cognitive development during 
college (Pascarella, et al., 2010). 
The NSSE, first administered broadly in 2000, attempts to reliably measure 
engagement across five benchmarks: 
 Academic challenge: based on the premise that challenging and creative 
academic coursework is central to student learning.  This benchmark measures 
students’ perceptions about time spent preparing for class, the amount of 
effort expended, number of papers written and textbooks read, as well as 
synthesizing and analyzing ideas. 
 Active and collaborative learning: based on the premise that students learn 
more when they are involved in educationally purposeful activities such as 
collaborating with others in solving problems or mastering difficult material.  
This benchmark measures students’ perceptions about active class 
participation, making class presentations, working with other students in and 
out of class, and participating in a community-based project as part of a 
normal course assignment. 
 Student-faculty interaction: based on the premise that students who interact 
with faculty, both in and out of class, are more invested in the educational 
outcomes of their coursework.  This benchmark measures students’ 
THE COEDUCATION OF WOMEN’S COLLEGES 55 
 
perceptions of the time and content of discussions with and feedback received 
from faculty. 
 Enriching educational experiences: based on the premise that complementary 
learning opportunities with students from diverse backgrounds will make 
learning more meaningful and useful throughout their academic career and 
beyond.  This benchmark measures students’ perceptions of their interactions 
with others from diverse religious, ethnic and economic backgrounds, use of 
technology within course assignments, and participation in internships, 
learning communities, co-curricular activities and more. 
 Supportive campus environment: based on the premise that students will 
perform better and have a higher satisfaction level when they feel that the 
colleges they attend are committed to their success.  This benchmark is 
measured by students’ perceptions about their campus environment, support 
for academic and non-academic responsibilities, and the quality of their 
relationships with other students, faculty members, and college administration 
(National Survey of Student Engagement, 2009). 
The NSSE collects information from first-year and senior-year students indicating 
the frequency in which they engage in ―educationally purposeful activities‖ both inside 
and outside of the classroom.   
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The instrument’s questions can be classified within Fredricks, Blumenfeld and 
Paris’ three theoretic dimensions of engagement: 
1. Behavioral engagement–the amount of time students spend engaged in out-of-
classroom activities such as meaningful faculty/student interaction. 
2. Cognitive engagement–the amount of time students commit to academic 
activities such as reading, writing, and doing academic work outside the 
classroom. 
3. Emotional engagement–the student’s perception of the level of commitment of 
the college/university to their individual college experience (Fredricks, 
Blumenfeld, & Alison, 2004). 
Following these dimensions, the five benchmarks of the NSSE instrument can be 
divided into three sections designed to measure student engagement, that include: (a) 
College Activities (behavioral engagement)—22 items, (b) Educational and Personal 
Growth (cognitive engagement)—15 items, and (c) Opinions About Your School 
(emotional engagement)—11 items. 
In more detail, items related to College Activities measure students’ level of 
engagement in educationally purposeful activities outside the classroom.  Respondents 
are asked to report the frequency with which they met with faculty members outside the 
classroom during the current school year as well as the frequency with which they 
participated in clubs and organizations.  Response options included "very often," "often," 
"sometimes," and "never."  Items related to Educational and Personal Growth ask 
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students to report the extent of their experiences that contribute to their cognitive or 
mental growth including writing, speaking, presenting, and contributing to the general 
welfare of the community. Response options include "very much," "quite a bit," "some," 
and "very little."  Items related to Opinions about Your School examine students’ 
perceptions of the extent to which their college/university emphasizes educationally 
purposeful activities as well as their general perceptions of their school.  Response 
options include extent of activities ("very much," "quite a bit," "some," and "very little"),  
the quality of their academic advisor ("excellent," "good," "fair," and "poor"), and 
whether they would attend the same college again ("definitely yes," "probably yes," 
"probably no," and "definitely no"). 
Reliability and validity of the NSSE.  Using surveys such as the NSSE to 
determine the quality of the educational experience for students is common practice 
within higher education.  However, the validity of a self-report survey instrument can be 
affected by two common problems.  The first is the inability of the respondent to provide 
accurate information.  Here, the student may not have the experience or maturity to 
understand the intent of the survey question.  The second problem could be the 
unwillingness of the respondent to provide truthful information.  This is where the 
student deliberately provides inaccurate information about themselves or their institution 
(Kuh, 2003b; Pike, 2006; Porter, 2009). 
Although there is controversy over the validity of self-reports, they have been 
demonstrated to be valid under five circumstances: (a) the information requested is 
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known to the respondents; (b) the questions are clear and unambiguous; (c) the questions 
refer to recent activities; (d) the questions merit serious and thoughtful response; and (e) 
answers to the questions do not embarrass, threaten or violate the privacy of the 
respondent.  The NSSE satisfies these conditions (Kuh, 2003a). 
Reliability.  The NSSE developers and subsequent researchers used pilot studies 
including large random samples and replication of the NSSE to determine the reliability 
of the NSSE survey instrument.  Over a four-year span, the NSSE design team produced 
a report based on survey results of 287,487 students in over 366 different colleges and 
universities spanning different institutions, different students, and different times (Kuh, 
2003a).  
Cronbach’s Alpha reliability coefficients were determined for each benchmark 
item.  It is desirable for an instrument to have a Cronbach’s Alpha score of .70 or higher 
(Gordon, Ludlum, & Hoey, 2008).  For the 2005 NSSE administration of the NSSE 
survey, Cronbach’s Alpha reliability coefficients were reported for combined first-year 
and senior-year students for each benchmark:  (a) academic challenge (.75); (b) active 
and collaborative learning (.67); (c) student-faculty interaction (.75); (d) enriching 
educational experiences (.66); and (e) supportive campus environments (.77).  The survey 
responses for all benchmarks were normally distributed.  In addition, in the 2002 survey 
administration, the benchmarks were found to be relatively stable with Spearman rho 
correlations ranging from .74 to .93.  Test–retest correlations computed for students who 
completed the NSSE twice during the same survey administration was .83 (Kuh, 2009b). 
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Validity.  Validity determines the legitimacy of the instrument and supports 
inferences generated by the results (Gordon, et al., 2008).  Since its inception, researchers 
have attempted to determine the validity of the NSSE as an instrument to measure 
engagement as a predictor of good student outcomes.  During the inception and creation 
of the NSSE, the focus had been on content validity, with good content validity 
established repeatedly.  The developers determined that the NSSE’s validity was 
positively associated with institutionally reported measures of achievement and 
persistence as well as liberal arts learning outcomes as measured by the Wabash National 
Study of Liberal Arts Education (Kuh, 2009a; Kuh, et al., 2006; Ouimet, Bunnage, 
Carini, Kuh, & Kennedy, 2004). 
In addition, to be a valid measure of student engagement, the NSSE should have 
good convergent validity, the degree to which the data generated by the instrument agrees 
with other, known sources of similar information.  To date, just a few studies have 
attempted to determine the convergent validity of the NSSE instrument and its 
relationship with known levels of engagement.  Carini et al. (2006) evaluated the NSSE 
benchmarks and the relationship with student outcomes such as academic success as 
measured by RAND and GRE test scores as well as grade point average (GPA).  Pre-
existing ability was measured by SAT scores.  The results suggest that there is a small, 
but positive, relationship between the NSSE engagement measures and educational 
outcomes.  This positive relationship was stronger for those students who entered college 
with the lowest pre-existing ability as measured by the SAT. 
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Sample.  The sample for this study was female first-year and senior-year full-time 
students in women's colleges, former women's colleges, and historically coeducational 
colleges from the spring administrations of the NSSE in 2005, 2006, and 2007.  Three 
years of data was used to amass a large sample, particularly from the women’s college 
and former women’s college groupings.  Limiting the sample to three years of survey 
administrations ensured no overlap between respondents who took the NSSE as first-year 
students and those taking the NSSE as senior-year students.  This ensured that each 
survey response was specific to one individual.  The years 2005, 2006, and 2007 were 
chosen as the three most recent years of NSSE data available. 
The population identified for this study was female students, aged 18-22, and 
enrolled in the full-time curriculum in women’s colleges, former women’s colleges, and 
historically coeducational colleges.  The selected colleges had a 2005 Basic Carnegie 
Classification of either: 
 Master’s/L (Master’s Colleges and Universities–larger programs) 
 Master’s/M (Master’s Colleges and Universities–medium programs) 
 Master’s/S (Master’s Colleges and Universities–small programs) 
 Bac/A&S (Baccalaureate Colleges–Arts & Sciences) 
 Bac/A&S (Baccalaureate Colleges–Diverse Fields) 
These classifications were chosen as representative of the Carnegie categories that 
include all women’s colleges.  This way, effective comparisons between women’s 
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colleges, former women’s colleges, and historically coeducational colleges could be 
made. 
Sample size.  Using the three consecutive NSSE report years (2005, 2006, and 
2007), the Carnegie classification outlined above, as well as limiting the data set to 
women’s responses, a sample size of 30,413 respondents was achieved.  Using such a 
large sample served to help reduce the margin of error and make the information 
collected more precise (Bickel, 2007; Tabachnick & Fidell, 2001).  
Sampling bias.  Although the NSSE data sets do closely resemble the national 
profile of four-year colleges and universities, the NSSE is a voluntary survey instrument.  
As such, the sample is biased towards those students who were motivated to actually take 
and finish the survey.  Therefore, data is missing from students who chose not to take the 
NSSE.  However, the large sample size considerably reduced this bias. 
Data Analysis  
This study employed two statistical methods to analyze the research questions.  
This study used HLM to explore the first research question of whether there was a 
relationship between engagement levels of female students and the type of college they 
attended—women’s colleges, former women’s colleges, or historically coeducational 
colleges.  This study used ANOVA to explore the second research question, whether 
there was a relationship between engagement levels and the time from coeducational 
transition or male enrollment percentage. 
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Hierarchical Linear Modeling.  Organizations, including colleges and 
universities, are inherently hierarchically ordered systems.  Individuals are nested within 
groups, groups within organizations, and organizations within an environment.  
Therefore, at least two levels of hierarchy exist in any particular system (Hofmann, 1997; 
Raudenbush & Bryk, 2002).  Investigating these systems requires measuring the variables 
at each of these levels. 
Within hierarchical, or multi-level, systems, variables at one level can influence 
the variables at each successive level, whether ascending or descending.  Variables either 
will influence, or are influenced by, variables at another level within the organization.  
Students who attend the same college will have similar undergraduate experiences 
compared to students from other colleges.  Therefore, the errors associated with each 
student from the same college are not independent within this nested system.  This 
interrelationship between observations violates the assumption of independence of 
variables that is essential in most linear models, including OLS regressions, ANOVA, 
and structural equation modeling (Guo, 2005; T. K. Kim, Solomon, & Zurlo, 2009).   
According to Raudenbush and Bryk (2002), there are three possible options for 
analyzing data within hierarchical organizations.  First, the data can be aggregated up to 
the group or organization level.  However, the issue with this method is that individual-
level variance is lost in the analysis.  Therefore, assertions made about individuals, when 
the results are based on group-level analysis, are likely to contain considerable error. 
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Second, the data can be disaggregated down to the individual level.  The problem 
with this method, however, is that multiple individuals working within the same group or 
organization are influenced by similar group effects.  In addition, a characteristic that is 
constant for a group or organization may not explain within-group differences.  By 
disaggregating the data, the group’s influence on the individual is ignored.  This violates 
the independence of observations assumption that is essential to traditional statistical 
analysis.  Disaggregation to the individual level tends to identify the existence of 
relationships when none may exist (T. K. Kim, et al., 2009; Raudenbush & Bryk, 2002). 
Third, hierarchical linear models deal with nested data structures within multi-
level organizations.  HLM recognizes that individuals within groups may share similar 
attributes by their very membership within that group.  These similar attributes may be 
different from those attributes of individuals of different groups.  These group influences 
on the individual may not provide sufficient independence in observations.  In addition, 
HLM allows the researcher to investigate both the lower-level unit (individual) and the 
higher-level unit (group) variance in the outcome measure, while maintaining the 
appropriate level of analysis for the independent variables (Hofmann, 1997; Raudenbush 
& Bryk, 2002).  Simply said, HLM provides a method to simultaneously investigate 
relationships within a specific hierarchical level as well as between multiple hierarchical 
levels.  In this study, the specific levels studied included students within the same school, 
and these schools within the same college type. 
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The central concept of HLM is the treatment of the intraclass correlation 
coefficient (ICC).  The ICC is ―a measure of the degree of dependence of individuals in 
the data set‖ (T. K. Kim, et al., 2009).  When a non-zero ICC is present, data from same 
group observations tends to be more alike than data coming from across group 
observations, commonly referred to as group homogeneity.  With nested data, a high ICC 
indicates that variation in the dependent variable may be significantly influenced by the 
features of the group rather than individual characteristics.  HLM corrects for non-zero 
ICC by introducing random effects as additional error sources to the modeling process.  
HLM contains both a micro-level (individual) error term as well as a macro-level (group) 
error term into the regression equation.  The introduction of random effects allows the 
researcher to correct for any bias that is triggered by non-zero ICC (Guo, 2005; T. K. 
Kim, et al., 2009; Raudenbush & Bryk, 2002). 
When conducting an HLM analysis, it is recommended to run the models in three 
steps; a null model or a one-way ANOVA; a within model consisting of student-level 
data; and a full model consisting of both student and college-level data.  The null model 
is a one-way ANOVA to allow for partitioning of the variance within and between 
institutions for each dependent variable. 
The second step, the student-level model, is similar to a standard OLS model, but 
now includes a random group effect for student-level independent variables.  The level-1, 
or random coefficients, equation was: 
                                           (1) 
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where:  
     the outcome for student i in institution j 
     the Y intercept within institution j 
      the student-level independent variables for student i in institution j 
      the coefficients representing the effects of student-level independent 
variables on the outcome in institution j 
       random effect 
The level-1 model is then written as: 
           (    )     (     )     (       )     (      )      (2) 
where: 
RACE = self-reported race of survey respondent 
ENTER = self-reported entry status of the survey respondent (first-year or 
transfer) 
LIVENOW = self-reported residency status of the survey respondent (resident or 
commuter) 
GRADES = self-reported grade average of the survey respondent. 
To measure differences between those women who attended women’s colleges, former 
women’s colleges, and historically coeducational colleges, the models were run in two 
stages.  First, separate models were built for first-year and senior-year students.  The 
variability in the relationship between the level-1 predictors and the outcome variables 
was explored.  During the preliminary analysis of the model, the relationships between 
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level-1 predictors and benchmarks were found to be constant across colleges.  That is, 
there was no significant difference in the level-1 slopes across schools.  Therefore, the 
level-1 slopes were fixed in the final model to allow for comparisons of the five  
benchmarks across both first-year and senior-year groups by holding the covariates 
consistent.  Second, dummy variables were included that were coded for college type to 
determine the relationship of college type with the five benchmark variables.  There were 
three dummy variables representing FWC 5-14 (former women’s college, years 5-14), 
FWC 15-24 (former women’s colleges, years 15-24), and HCC (historically 
coeducational colleges).  Each of these dummy variables were paired with WC (women’s 
colleges) as the reference group.    The dummy variable pairings were: 
D1 0 = WC 
 1 = FWC 5–14 
D2 0 = WC 
 1 = FWC 15–24 
D3 0 = WC 
 1 = HCC 
The level-2 model was: 
           (         )     (           )     (         )  
    (          )     (            )       (           )  
      (3) 
 
   (    )       (4) 
   (     )       (5) 
   (       )       (6) 
   (      )       (7) 
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The level-2 predictors of college type (COLL_TYPE) and male enrollment 
(MALE_ENROLL) provided information as to whether these college level predictors for 
women were associated with the student-level predictors of race and ethnicity (RACE), 
self-reported entry status (ENTER), residency status (LIVENOW), and self-reported 
grades average (GRADES).   
This analysis determined whether former women’s colleges were able to engage 
their female students at a level more closely aligned to women’s colleges or to 
coeducational colleges, and whether this is related to either time from coeducational 
transition or male enrollment saturation. 
Through the analysis of standard deviations for each of the predictor variables, 
effect sizes were determined.  The effect size determines whether the observed 
coefficient is not only statistically significant, but also the whether the magnitude of the 
relationship was meaningful.  For research question one, analyzed using HLM the effect 
size was calculated as the proportion of the regression coefficient  on the standard 
deviation of the benchmark.  The effect size was analyzed based on the commonly used 
statistical analysis guide developed by Cohen (1988): 
 < .10 = trivial effect size 
 .11-.30 = small effect size 
 .31-.50 = moderate effect size 
 > .51 = large effect size 
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Predictor Variables.  Two levels of data were analyzed through HLM.  The first 
level consisted of student-level variables such as race and ethnicity, transfer status, self-
reported grades, and residence status.  The literature has demonstrated that these student-
level variables have been shown to have a compensatory effect on those students who 
might otherwise be marginalized on campus (Kuh, 2009b).  The second level of analysis 
consisted of college-level variables such as college type and percentage of male 
enrollment.  This provided an analysis of whether student engagement levels for women 
were influenced by the specific type of college they attended.  College type had four 
categories: (1) women’s colleges (WC), (2) former women’s colleges 5-14 years post 
transition (FWC 5-14), (3) former women’s colleges 15-24 years post transition (FWC 
15-24), and (4) historically coeducational colleges (HCC).   HCC consisted of those 
colleges founded as coeducational or those former women’s colleges that have been 
coeducational for over 25 years.  Separate models were run for both first-year and senior-
year student data. 
The data was also examined along a continuum of the percentage of men enrolled, 
from 0% (women’s colleges) through 61%+ (fully coeducational).  This continuum was 
divided into four categories  (0-25%, 26-40%, 41-60% and 61+ %).  This analysis 
identified any relationship between engagement and male enrollment percentages to 
become evident.   The specific data groupings were selected because continuous variables 
such as time from coeducational transition and male enrollment percentage must be 
collapsed into categories so that specific values cannot be linked back to participating 
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colleges (National Survey of Student Engagement, 2010).  These data sets were analyzed 
to determine if the engagement levels of female students attending former women’s 
colleges more closely resembles those attending women’s colleges or those attending 
historically coeducational colleges, and whether the engagement levels of female students 
at former women’s colleges is impacted by time from coeducation or male enrollment 
percentage. 
Outcome Variables.  The NSSE measures students’ satisfaction with their 
undergraduate collegiate experience, interactions with peers and faculty members, 
educational gains, and participation in a variety of co-curricular activities (Kinzie, et al., 
2007; Kuh, 2003a, 2003b, 2009a).  Five dependent variables consisting of 42 items 
within the NSSE survey were identified: 
 Academic Challenge: Consists of 11 items that measure a student’s perceived 
level of rigorous intellectual and creative effort expended.   
 Active and Collaborative Learning: Consists of seven items that measure a 
student’s perceived level of intense involvement in their own learning as well 
as their involvement in collaborative learning with others. 
 Student-faculty Interaction: Consists of six items that measure a student’s 
perceived level of educationally purposeful interaction with faculty in and out 
of the classroom. 
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 Enriching Educational Experiences: Consists of 12 items that measure a 
student’s perceived involvement in complementary learning opportunities in 
and outside the classroom environment. 
 Supportive Campus Environment: Consists of six items that measure a 
student’s perception of their college’s commitment to their personal and 
academic success. 
ANOVA.  If engagement levels of female students attending former women’s 
colleges and coeducational colleges were significantly different from those female 
students attending women’s colleges, ANOVA was used to explore whether this 
difference was influenced by either time from coeducational transition or percentage of 
male enrollment.  Time from coeducational transition was explored for FWC 5-14 and 
FWC 15-24, the two groups of college type that have transitioned from a women’s 
college.  The theoretical foundation for this examination was to determine whether 
colleges were able to retain their woman-centric or gender equitable pedagogy over time.  
A gender equitable pedagogy has been espoused by former women’s colleges such as 
Wheaton College and Wells College, creating such terms as ―distinctively coeducational‖ 
or ―consciously coeducational‖ (Semel & Sadovnik, 2006). 
Male enrollment percentage was explored for FWC 5-14, FWC 15-24 and HCC.  
The basis for this examination was to determine whether engagement levels are affected 
by the percentage of male students enrolled at these colleges.  The enrollment of many 
former women’s colleges remains significantly female, even after an extensive period of 
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time.  For example, according to the Integrated Postsecondary Education Data System 
(IPEDS), Wheaton College had a 2009 enrollment of 653 male students, or 37.5% of full-
time undergraduate students after 22 years of coeducation.  Wheelock College, 
coeducational for nearly 60 years had a 2009 enrollment of 76 male students, or 8.7% of 
full-time undergraduate students (National Center for Educational Statistics, 2010).  
Examining male enrollment percentage as it relates to engagement levels should help to 
determine whether there has been a conversion to a chilly climate educational 
environment. 
ANOVA is useful in analyzing the degree of relationships between variables as 
well as analyzing how several variables, together or individually, might affect a pattern of 
behavior in more than two groups (Gall, Gall, & Borg, 1999).  ANOVA was chosen for 
this analysis because the commonly used t test is not appropriate when the means of three 
or more groups are being compared.  In this study, the means of three groups, FWC 5-14, 
FWC 15-24 and HCC were examined.  Using t tests for this analysis would require six 
separate t statistics to be generated for these four groups.  As the number of t tests 
increase, the likelihood of Type I error increases as well (Polit, 2010).   Like t tests, using 
ANOVA is appropriate under a set of assumptions.  The cases being analyzed with 
ANOVA must be independent.  It is assumed that the individual respondents in one group 
are neither repeated nor matched with individuals in another group.  The groups being 
studied were assumed to be randomly sampled, with the dependent variable normally 
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distributed.  In addition, it was assumed that there were equal variances within the 
populations.   
ANOVA can determine the effect of multiple independent variables as well as 
whether there is an interaction effect between the independent variables.  Partitioning the 
total variance (SST) into the component related to random error and the components 
caused by differences between group means produced an analysis of the variance within- 
and between-group means.  The between-group means are then tested for significance as 
follows:    
             (8)  
The sum of squares-within (SSW) captures the variation of each respondent 
relative to the group mean, called the "within-group variance."  The sum of squares-
between (SSB) captures the variation of the group means relative to the grand mean, 
called "between-group variance."  When the between-group variance is markedly 
different from the within-group variance,  it is likely that the samples come from 
populations with different means (Polit, 2010).   
One-way and factorial ANOVA was computed for research question 2; whether 
engagement levels for female students attending former women’s colleges and 
historically coeducational colleges are associated with time from coeducation transition 
(RQ2a) or male enrollment percentage (RQ2b).  One-way ANOVAs were determined 
individually for both time from coeducational transition and male enrollment percentage.  
Factorial ANOVA was used to determine whether an interaction effect existed between 
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both time from coeducational transition and male enrollment percentage.  Interaction 
effects occur when one independent variable is consistent for every level of the second 
independent variable.  The potential interaction effect of time from coeducational 
transition and male enrollment percentage refers to the specific joint combinations of 
these two factors.  It represents the joint effect beyond the sum of the two separate effects 
(Polit, 2010).   
In factorial ANOVA, the total variance in the predictor variables is partitioned 
into different factors.  The between-group variance was then compared to the within-
group variance.  In a two-way factorial ANOVA, there were now four factors for 
consideration as there are now three sources of between-group variance. 
The factorial ANOVA was calculated as: 
                         (9) 
where: 
                    
                          
                                    
                                    
                                                                           
To measure the degree of the relationship between the predictor and outcome 
variables within ANOVA, effect size estimates were determined.  With large sample 
sizes, effect size estimates determined the magnitude of the relationship between the 
predictor and outcome variables, an essential factor in ANOVA.  The effect size index 
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most often used in ANOVA models is the use of eta-squared (  ) (Polit, 2010).  Eta-
squared estimates the proportion of the variance in the predictor variable (time from 
coeducational transition or male enrollment percentage) that is attributable to the 
independent variable (the NSSE benchmark scores).  Eta-squared is calculated as: 
    
   
   
 (10) 
Eta-squared ranges between 0 and 1 and is interpreted as 
 .01 ≈ small effect size 
 .06 ≈ medium effect size 
 . 14 ≈ large effect size 
Predictor Variables. To determine whether engagement levels were related to 
time from coeducational transition, the within-group means were compared to the 
between-group means for two groups; FWC 5-14, and FWC 15-24.  This served to 
identify whether engagement levels of respondents in these two groups were associated 
with time from coeducational transition for the college type they attended. 
Male enrollment percentages were examined for FWC 5-14, FWC 15-24, and 
HCC to determine any relationship between engagement levels of the respondents and 
male enrollment saturation.  This served to identify whether engagement levels of 
respondents in these three groups were associated with an increasing male presence at 
these colleges.  HCC were included in this grouping to determine whether engagement 
levels at these colleges are also impacted by male enrollment percentage.  In addition, 
this group will also serve as a comparison to the FWC groups. 
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Outcome Variables.  As discussed earlier, the outcome variables were the five 
benchmark engagement scores consisting of 42 items as measured by the NSSE. 
Limitations of the Study 
Since the NSSE is a fee-based, voluntary survey instrument, the results cannot be 
generalized to those institutions that have chosen not to participate in the NSSE during 
the data collection period of 2005-2007.  One additional limitation is the potential threat 
to the convergent validity of the study.  As outlined earlier, there are three potential 
issues with the accuracy of self-reported data from surveys such as the NSSE survey.  
The first factor is the willingness of the participants to provide accurate information.  
Sometimes survey respondents report inaccurate information about their activities if they 
do not fully understand the survey question.  Second, there is a potential for respondents 
to deliberately provide inaccurate information.  Finally, there is a potential for the halo 
effect within any self-report survey.  The halo effect is the possibility of the survey 
participants to exaggerate their participation or performance within the survey context. 
Summary 
HLM and ANOVA statistics were used to answer the research questions of this 
study.    The use of HLM is a statistical model that is appropriate for analyzing data 
collected from multi-level systems, such as outlined in this study.  In addition, the use of 
ANOVA is an appropriate statistical model to determine a relationship between 
engagement benchmarks and time from coeducational transition or male enrollment 
percentage.  The methodologies outlined in this chapter were appropriate for exploring 
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whether engagement levels of female students who attended former women’s colleges 
differ from those female students who attended either women’s or coeducational colleges. 
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Chapter Four 
Results 
This chapter presents the results of the data analysis in three sections.  First, 
descriptive statistics are presented describing the sample population.  Next, the results of 
the analysis for research question one using HLM models are reviewed for the five NSSE 
benchmarks for both first-year and senior-year student populations.  Finally, the results of 
the analysis for research question two using ANOVA analyses are presented.  The 
primary purpose of this study was to explore whether there was a significant difference in 
engagement levels of female students who attend former women’s colleges and those 
who attend historically coeducational or women’s colleges.  In addition, the study 
explored the relationship between time from coeducation transition or male enrollment 
percentage and engagement levels of female students who attended former women’s and 
coeducational colleges. 
Descriptive Statistics 
Using the three most current administrations of the NSSE available for analysis, 
the sample for this study consisted of full-time, female students aged 18–22 attending 
colleges with the specific Carnegie classification outlined earlier.  The original sample 
consisted of 45,145 female undergraduate students.  This sample was examined for 
inconsistencies with the study’s purpose.  Although the NSSE is intended for first-year 
and senior-year students, the sample included 2,514 self-reported sophomores, 713 self-
reported juniors, and 188 unclassified students constituting 7.6% of the original sample.  
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These cases were eliminated from the analysis.  In addition, while examining the survey 
responses, it was discovered that there were inconsistent college-level values in 3,515 
responses over the three years of survey administrations.  That is, the college-level value 
in either male enrollment percentage or college type changed from year to year (2005, 
2006, or 2007).  It was determined that this occurred when colleges changed either their 
college type designation or their male enrollment percentage during the three NSSE 
survey administrations.  Finally, 7,802 cases included missing data.  These responses 
were eliminated for the study, resulting in a sample size of 30,413 students. 
As shown in Table 4.1, the resulting samples included 18,588 first-year students 
and 11,825 senior-year students.  The range of scores, means and standard deviations are 
presented for each benchmark.  The scores are based on a 0-100 point scale with means 
ranging from 28.28-63.07 for first-year students and 47.74-60.79 for senior-year students.  
Standard deviations ranged from 13.06-17.74 for first-year students and 13.27-21.05 for 
senior-year students. 
Due to the small number of cases within the senior-year respondents reporting a 
college-type classification of former women’s colleges in the 5th-14th year after the 
coeducational transition (FWC 5-14), this category could not be sustained for HLM 
modeling.  Therefore, for senior-level analysis, the FWC 5-14 and former women’s 
colleges in the 15th-24th year after the coeducational transition (FWC 15-24) categories 
were combined into one FWC category. 
  
THE COEDUCATION OF WOMEN’S COLLEGES 79 
 
Table 4.1 
Descriptive Statistics of First-year and Senior-year Students by NSSE Benchmark 
 
First-year Students Senior-year Students 
NSSE 
Benchmark N Min Max M SD N Min Max M SD 
Academic 
Challenge 
18,588 .00 100.00 54.71 13.06 11,825 .00 100.00 59.11 13.27 
Active and 
Collaborative 
Learning 
18,588 .00 100.00 42.94 14.98 11,825 .00 100.00 53.71 15.95 
Student-
Faculty 
Interaction 
18,588 .00 100.00 33.97 17.30 11,825 .00 100.00 47.74 21.05 
Enriching 
Educational 
Experience 
18,588 .00 100.00 28.28 12.35 11,825 .00 100.00 48.55 16.77 
Supportive 
Campus 
Environment 
18,588 .00 100.00 63.07 17.74 11,825 .00 100.00 60.79 17.34 
Valid N  18,588 
    
11,825 
    
 
In addition to first-year and senior-year classifications, student-level variables 
were analyzed by institutional-level variables of college type and percentage of male 
students enrolled.  The results of this analysis are presented in Tables 4.2 (college type) 
and 4.3 (male enrollment percentage). 
College type.  Within the institutional-level variable of college type, the vast 
majority of students entered their current college or university as first-year students for 
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Table 4.2 
Crosstabulation of Student-level Variables by College Type  
 First-year 
College Type 
Senior-year 
College Type Total 
 
WC 
FWC       
5-14 
FWC       
15-24 HCC Total WC FWC HCC Total Total 
n 804 78 174 17,532 18,588 397 141 11,287 11,825 30,413 
Entry Status    
First-year 96.8% 100.0% 99.4% 97.7% 97.7% 85.6% 94.3% 83.9% 84.1% 92% 
Transfer 3.2% 0.0% 0.6% 2.3% 2.3% 14.4% 5.7% 16.1% 15.9% 8% 
           
Race           
Caucasian 66.8% 82.1% 77.0% 77.8% 77.4% 72.5% 78.7% 82.7% 82.3% 79% 
Asian 5.6% 2.6% 2.3% 3.8% 3.9% 4.8% 0.7% 3.0% 3.0% 4% 
Black 11.4% 3.8% 2.9% 4.8% 5.0% 6.0% 3.5% 3.2% 3.3% 4% 
Hispanic 4.1% 2.6% 1.7% 4.6% 4.5% 2.5% 2.8% 2.8% 2.8% 4% 
Others 12.1% 9.0% 16.1% 9.0% 9.2% 14.1% 14.2% 8.4% 8.6% 9% 
           
Grades           
A 44.0% 28.2% 36.8% 39.6% 39.7% 51.9% 44.7% 47.4% 47.5% 43% 
B 46.5% 67.9% 58.0% 51.0% 51.0% 45.8% 53.9% 49.1% 49.0% 50% 
C or lower 9.5% 3.8% 5.2% 9.4% 9.4% 2.3% 1.4% 3.5% 3.4% 7% 
           
Residency           
Live on campus 84.2% 67.9% 95.4% 82.8% 82.9% 52.9% 80.1% 33.2% 34.4% 64% 
Live within walking distance 2.1% 3.8% 2.9% 3.1% 3.0% 8.1% 7.1% 30.4% 29.3% 13% 
Live within driving distance 13.6% 9.0% 1.7% 14.0% 13.8% 37.0% 12.8% 34.4% 34.2% 22% 
Live in sorority house 0.1% 19.2% 0.0% 0.2% 0.3% 2.0% 0.0% 21% 2.0% 1.0% 
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both first-year and senior-year respondents (n = 18,162, 98% and n = 9,946, 84% 
respectively).  As expected, more senior-year students (n = 1,879, 15.9%) reported their 
status as transfer students than first-year students (n = 426, 2%).  The reported transfer 
rate for senior-year students was higher for historically coeducational colleges (HCC)    
(n = 1,814, 16.1%) when compared with women’s colleges (WC) (n = 57, 14.4%) and 
former women’s colleges (FWC) (n = 8, 5.7%). 
The student-level variable for race indicates that for both first-year and senior-
year students, Caucasian was the predominant response (n = 14,381, 77.4% and               
n = 9.736, 82.3% respectively), while Asian (n = 720, 3.9% and n = 354, 3.0%), Black   
(n = 937, 5.0% and n = 390, 3.3%), Hispanic (n = 840, 4.5% and n = 326, 2.8%) and 
Others (n =  1,710, 9.2% and n = 1,019, 8.6%) produced relatively similar response rates.  
Of note is that for first-year respondents, more students reported as Asian, Black or 
Hispanic ethnicity within the WC category than for the FWC 5-14, FWC 15-24 or HCC 
categories (n = 45, 5.6%, n = 92, 11.4% and n =  33, 4.1%, respectively).  While the 
differential was lower among senior-year cases, this trend continued for senior-year cases 
with more students reporting as Asian or Black ethnicity within the WC category (n = 19, 
4.8% and n = 24, 6.0%, respectively). 
The student-level variable for self-reported grades indicates that nearly twice as 
many first-year students reported grades of C or lower in both WC (n = 76, 9.5%) and 
HCC (n = 1,654, 9.4%) when compared with FWC 5-14 and FWC 15-24 (n = 3, 3.8% 
and n = 9, 5.2%).  Far fewer senior-year students reported grades of C or lower in all 
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categories.  Of note is that the reliability of these findings might be suspect, given the 
extremely small cell size. 
The student-level variable of residency indicates a large shift from on-campus to 
off-campus housing for both WC and HCC from first-year to senior-year students.  
Overall, 82.9% (n = 15,406) of first-year students reported living on campus as compared 
to just 34.4% (n = 4,072) of senior-year students.  First-year students at WC reported an 
on-campus housing rate of 84.2% (n = 677) compared with 52.9% (n = 210) for senior-
year respondents.  First-year students at HCC reported an on-campus housing rate of 
82.8% (n = 14,510) compared with just 33.2% (n = 3,749) for senior-year respondents.   
Male enrollment percentage.  As illustrated in Table 4.3, the majority of 
students reported entering their current college or university as first-year students.   Of 
note, more first-year students in the male enrollment category of over 61% reported their 
entry status as a transfer as compared to all other first-year male enrollment categories   
(n = 17, 6.7% as compared to n = 426, 2.3%).  This trend continued within the senior-
year respondents as well.  While all other categories indicated a transfer entry response of 
between 15-18%, nearly 29% (n = 28.9) of the respondents in the over 61% category 
indicated a transfer entry status. 
Within the self-reported variable of race, more first-year students reported an 
ethnicity of Caucasian within the 0-25% category as compared to the other male 
enrollment categories  (n = 699, 69.6%).  There was a slight increase in those students 
reporting their race as Caucasian within the senior-year population when compared with 
all other self-reported races (n = 373, 73.7%).
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Table 4.3 
Crosstabulation of Student-level Variables by Male Enrollment Percentage 
 
 First-year 
Percent Male Enrollment 
Senior-year  
Percent Male Enrollment Total 
 
0-25% 
26-
40% 
41-
60% 
over 
61% Total 0-25% 
26-
40% 
41-
60% 
over 
61% Total 
 
n 1,004 6,735 10,597 252 18,588 506 3,903 7,319 97 11,825  
Entry Status 
         
 
Freshman 97.3% 97.8% 97.8% 93.3% 97.7% 84.2% 84.2% 85.2% 71.1% 84.1% 92% 
Transferred in 2.7% 2.2% 2.2% 6.7% 2.3% 15.8% 17.6% 14.8% 28.9% 15.9% 8% 
Race 
          
 
Caucasian 69.6% 75.8% 79.2% 75.4% 77.4% 73.7% 81.0% 83.6% 81.4% 82.3% 79% 
Asian 4.8% 3.7% 3.8% 6.3% 3.9% 4.0% 3.0% 2.9% 3.1% 3.0% 4% 
Black 10.1% 7.1% 3.3% 4.4% 5.0% 5.9% 4.8% 2.3% 3.1% 3.3% 4% 
Hispanic 4.0% 4.1% 4.8% 6.0% 4.5% 2.6% 2.4% 3.0% 4.1% 2.8% 4% 
Others 11.6% 9.3% 8.9% 7.9% 9.2% 13.8% 8.8% 8.1% 8.2% 8.6% 9% 
Grades 
          
 
A 41.8% 39.2% 40.1% 28.2% 39.7% 51.0% 47.7% 47.1% 52.6% 47.5% 43% 
B 49.5% 51.2% 50.9% 54.0% 51.0% 46.8% 49.3% 49.2% 41.2% 49.0% 50% 
C or lower 8.7% 9.6% 9.1% 17.9% 9.4% 2.2% 3.0% 3.7% 6.2% 3.4% 7% 
Residency 
          
 
Live on campus 81.4% 78.4% 85.6% 92.9% 82.9% 49.6% 32.8% 34.2% 38.1% 34.4% 64% 
Live within walking distance 2.5% 2.8% 3.2% 2.0% 3.0% 9.5% 22.9% 34.2% 27.8% 29.3% 13% 
Live within driving distance 14.5% 18.7% 10.9% 5.2% 13.8% 39.3% 43.3% 29.0% 30.9% 34.2% 22% 
Live in sorority house 1.6% 0.1% 0.2% 0.0% 0.3% 1.6% 1.0% 2.6% 3.1% 2.0% 1% 
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For the self-reported variable of grades, more students reported grades of C or 
lower in the over 61% category within the first-year classification, nearly double from the 
other enrollment categories (n = 45, 17.9%).  As mentioned previously, for the student-
level variable of residency, more first-year students reported living on campus as 
compared to senior-year students (n = 15,406, 82.9%  and n = 4,072, 34.4%).  Of note is 
that for first-year respondents, more students lived on campus within the over 61% 
category when compared with other enrollment categories (n = 234, 92.9%).  In contrast, 
senior-year respondents indicated a decreasing response rate or on campus housing as 
enrollment increased beginning with 49.6% (n = 251) in the 0-25% category and 
decreasing to just 38.1% (n = 37) in the over 61% category. 
Research question 1 
After controlling for the self-reported background characteristics of race, transfer 
status, residency status and cumulative grades, was there a significant difference in 
engagement levels of female students who attended former women’s colleges and those 
who attended historically coeducational colleges or women’s colleges?  To determine the 
effect, if any, that the independent variable of college type had on the self-reported 
engagement levels as measured by the NSSE, HLM was used.  The results of this 
analysis are presented in Tables 4.4-4.9.  The results include both student-level and 
school-level coefficients for both first-year and senior-year students for each benchmark. 
First, the initial level of analysis for the HLM analysis was the unconditional 
model.  The unconditional model allows the total variance to be partitioned into two 
components—the variance within colleges and the variance between colleges.  The 
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intraclass correlation coefficients (ICC) were then calculated for each benchmark for both 
first-year and senior-year students.  Table 4.4 displays a summary of these coefficients. 
For first-year students, the ICC ranges from .05 within the Student-Faculty Interaction 
benchmark to .11 within the Academic Challenge benchmark.  For senior-year students, 
the ICC ranges from .04 within the Active and Collaborative Learning benchmark to .18 
within the Enriching Educational Experiences benchmark.  The range of the ICCs 
represents the degrees of dependence among student responses within the schools for 
each of the benchmarks.  All the ICCs are relatively small among both first-year and 
senior-year students for all NSSE benchmarks.   
Table 4.4 
Summary of the Variance Components and the Intraclass Correlation Coefficients- 
Unconditional Model 
 
Freshman Seniors 
 
Total 
Variance 
Variance 
Within 
Variance 
Between ICC 
Total 
Variance 
Variance 
Within 
Variance 
Between ICC 
Academic 
Challenge 
171.05 152.66 18.39 0.11 176.75 162.56 14.18 0.08 
Active and 
Collaborative 
Learning 
225.03 210.46 14.57 0.06 254.59 245.62 8.97 0.04 
Student-Faculty 
Interaction 
300.19 285.11 15.08 0.05 444.77 416.66 28.12 0.06 
Enriching 
Educational 
Experience 
153.25 138.14 15.11 0.10 283.55 233.78 49.76 0.18 
Supportive 
Campus 
Environment 
316.24 296.63 19.62 0.06 301.02 281.51 19.51 0.06 
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Academic challenge.  The NSSE measures the level of academic challenge by 
determining student’s perceptions of the college’s expectations for student academic 
performance.  These perceptions include the number of assigned textbooks, written 
assignments of varying lengths, hours spent preparing for class, critical thinking skills, 
and so forth.  Table 4.5 illustrates that within the NSSE benchmark of Academic 
Challenge, the student-level covariates of Hispanic race and self-reported grades of B and 
C or lower were statistically significant predictors of academic challenge levels.  On 
average, Hispanic first-year students were predicted to score more than 1.5 points higher 
in academic challenge than the reference group, Caucasian women (1.51, p = .002).  This 
indicates that there was a statistically significant 0.115 standard deviation difference 
between academic challenge scores between Hispanic and the reference group of 
Caucasian women.  In addition, students who reported a cumulative grade average of B 
were predicted to score more than 2 points lower in academic challenge than the 
reference group, students who reported  a cumulative grade average of A (-2.16, p < .001) 
in their first year and nearly 2 points lower in their senior year (-1.74, p < .001).  This 
indicates that it was predicted that academic challenge scores were estimated to decrease 
about 0.165 and 0.131 standard deviations respectively, for students reporting a 
cumulative grade average of B in both their first year and senior year of college when 
compared to students reporting cumulative grades of A.  These are small effect sizes. 
Those students who reported a cumulative grade average of C or lower were 
predicted to score approximately 6 points lower (-5.57, p  <.001) in their first year and 
more than 5 points lower in their senior year (-5.19, p < .001) when compared to the 
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Table 4.5  
HLM Results for Academic Challenge 
 First-year Model 3 Senior-year Model 3 
 Coefficient SE Coefficient SE 
Intercept 59.68 *** 2.63 63.25 *** 2.99 
Level One       
Entry (ref. group – Entry as 1st 
year student) 
      
Transfer 0.71  0.64 -0.60  0.35 
Race (ref. group – Caucasian)       
Asian -0.12  0.44 -0.13  0.71 
Black 0.01  0.53 -0.88  0.71 
Hispanic 1.51 ** 0.48 0.81  0.67 
Others 0.35  0.31 -0.70  0.45 
Grades (ref. group – cumulative 
grade of A) 
      
B  -2.16 *** 0.19 -1.74 *** 0.23 
C or less -5.57 *** 0.37 -5.19 *** 0.81 
Residency (ref. group – residence 
students 
      
Live within walking distance -0.63  0.64 -0.15  0.34 
Live within driving distance -0.55  0.33 -0.52  0.33 
Live in fraternity or sorority 
house 
3.50 
 
2.48 0.10  0.87 
Level Two       
College Type (ref. group – WC)       
FWC 5-14 -2.84  1.89    
FWC 15-24 2.06  1.48 -0.24  1.99 
HCC -1.60  1.22 -3.74 * 1.60 
Male Enrollment Percentage 
(ref. group – Male Enroll 61+%) 
 
 
  
 
 
Male Enroll 41-60% -1.38  2.35 1.32  2.53 
Male Enroll 26-40% -2.71  2.36 -0.35  2.53 
Male Enroll 0-25% -1.06  2.55 1.97  2.73 
Random Components Residual Variance Residual Variance 
Within Schools 150.29 161.32 
Between Schools 16.61 12.12 
Total Residual 166.90 173.44 
Total Variance Explained 2.4% 1.9% 
*p < .05, **p < .01, ***p < .001
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reference group.  This indicates that there was a statistically significant predicted 
decrease of approximately .427 standard deviations for first-year students and 0.391 
standard deviations for senior-year students in academic challenge scores between 
students reporting cumulative grades of A and students reporting cumulative grades of C.  
This indicates a moderate effect size.  This seems to indicate that for both first-year and 
senior-year students, as their self-reported grades decrease there is a corresponding 
decrease in their reported academic challenge scores.   
Within the NSSE benchmark of academic challenge, while holding all else 
constant, among all college level variables of college type and male enrollment 
percentage, only one variable was found to be statistically significant for predicting 
students’ reported levels of academic challenge.  It appears that for senior-year students, 
enrollment at a historically coeducational college was a significant negative predictor for 
academic challenge (-3.74, p = .02).  This indicates that it was predicted that academic 
challenge scores were estimated to decrease about 0.282 standard deviations for students 
enrolled at a historically coeducational college in their senior year when compared to 
students enrolled at a women’s college.  This is a small effect size.  The coefficient 
indicates that, after controlling for all background characteristics, senior-year students 
who were enrolled in a historically coeducational college scored nearly 4 points lower in 
academic challenge scores than those students enrolled in a women’s college.  All 
variables in this model explained just 2.4% of the variance in the academic challenge 
scores among first-year students and 1.9% of the variance in academic challenge scores 
among senior-year student respondents. 
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Active and collaborative learning.  The NSSE measures the level of active and 
collaborative learning by determining students’ perceptions of their involvement in their 
education, including problem-solving collaborations and their mastery of difficult 
material.  These activities include active participation in class, working with classmates 
both in and out of class, participating in community service projects, and so forth.  Table 
4.6 illustrates that within the NSSE benchmark for Active and Collaborative Learning, 
the student-level covariates of entry, race, self-reported grades and residency were 
significant predictors.   
The data for first-year students suggest a significant positive relationship between 
their entry as a transfer student and their active and collaborative learning levels (1.90, p 
= 0.018) while senior-year students reported a statistically significant negative 
relationship between their entry as a transfer student and their reported interaction with 
faculty (-1.14, p = <.001).  This indicates that there was a statistically significant increase 
of approximately .0127 standard deviations in active and collaborative learning scores for 
first-year students reporting their entry status a transfer student when compared with the 
reference group of students entering as first-year students.  This is a small effect size.  
However, it was predicted that for senior-year students, active and collaborative learning 
scores would actually decrease approximately 0.071 standard deviations for senior-year 
students entering as transfer students as compared to the reference group of students 
entering their college as first-year students.  This finding indicates a trivial effect size.
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Table 4.6 
HLM Results for Active and Collaborative Learning 
 First-year Model 3 Senior-year Model 3 
 Coefficient SE Coefficient SE 
Intercept 51.96 *** 2.34 58.75 *** 3.53 
Level One       
Entry (ref. group: Entry as 1
st
 
year students) 
      
Transfer Student 1.90 * 0.80 -1.14 * 0.45 
Race (ref. group – Caucasian)       
Asian -0.85  0.58 -0.28  0.84 
Black 2.38 *** 0.64 4.06 *** 0.91 
Hispanic 3.00 *** 0.60 2.96 ** 0.88 
Others 1.06 ** 0.37 -0.48  0.55 
Grades (ref. group – cumulative 
grade of A) 
      
B  -2.69 *** 0.21 -3.53 *** 0.31 
C or less -6.31 *** 0.41 -9.74 *** 0.80 
Residency (ref. group – residence 
students 
      
Live within walking distance 0.62  0.70 0.95 * 0.37 
Live within driving distance -2.35 *** 0.34 0.20  0.38 
Live in sorority house 3.48  2.67 2.13 * 0.91 
Level Two       
College Type (ref. group – WC)       
FWC 5-14 -2.97 ** 0.97    
FWC 15-24 -2.51  1.40 -2.58  2.64 
HCC -3.32 ** 1.09 -3.85  2.28 
Male Enrollment Percentage   
(ref. group – Male Enroll 61+%) 
    
 
 
Male Enroll 41-60% -3.82  2.08 0.50  2.69 
Male Enroll 26-40% -3.92  2.09 0.16  2.71 
Male Enroll 0-25% -3.83  2.20 0.84  3.35 
Random Components Residual Variance Residual Variance 
Within Schools 206.53 240.42 
Between Schools 12.01 7.75 
Total Residual 218.64 248.18 
Total Variance Explained 2.8% 2.5% 
*p < .05, **p < .01, ***p < .001
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Within the race variables, it appears that for first-year and senior-year students, 
students reporting their race as Black or Hispanic scored significantly higher in active 
and collaborative learning than the Caucasian reference group.   First-year and senior-
year students reporting their race as Black were predicted to score over 2 and 4 points 
higher, respectively (2.38, p = .001 and 4.06, p < .001).  This indicates that it was 
predicted that students who report their race as Black would increase their active and 
collaborative learning scores approximately 0.159 and 0.254 standard deviations for first-
year and senior-year students respectively.  Students reporting their race as Hispanic were 
predicted to score approximately 3 points higher for both first-year and senior-year 
students (3.00, p  <.001  and 2.96, p = .001).  This indicates that there was a statistically 
significant increase of approximately 0.200 and 0.185 standard deviations respectively, in 
active and collaborative learning scores between students reporting their race as Hispanic 
and those reporting their race as Caucasian.  First-year students reporting their race as 
Other, had a coefficient of more than 1 point higher than the reference group (1.06, p = 
.005).  These findings indicate a small effect size. 
Within the student-level variable of self-reported grades, both first-year and 
senior-year students reported lower active and collaborative learning coefficients as their 
grades decreased.  First-year and senior-year students reporting grades of B were 
predicted to score coefficients of more than 2.5 and 3.5 points lower than the reference 
group (-2.69, p < .001 and -3.53, p < .001 respectively).  This indicates that there was a 
statistically significant decrease of approximately 0.180 and 0.222 standard deviations for 
first-year and senior-year students in active and collaborative learning scores between the 
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reference group of students reporting cumulative grades of A and students reporting 
cumulative grades of B.  This is a small effect size.  Those students reporting grades of C 
or lower scored coefficients of more than 6 and 9 points lower than the reference group (-
6.31, p < .001 and -9.74, p = .001).  Therefore, it was predicted that active and 
collaborative learning scores would decrease 0.421 and 0.611 standard deviations for 
students who reported their cumulative grades as C or lower as compared to the reference 
group of students reporting their cumulative grades of A.  This seems to indicate that both 
first-year and senior-year students self-reporting the lowest grades tend to report lower 
levels of engagement within the NSSE benchmark of active and collaborative learning.  
These findings indicate a moderate to large effect size, respectively. 
Within the student-level variable of residency, there seems to be a negative 
relationship between living within driving distance and levels of active and collaborative 
learning for first-year students (-2.35, p < .001).  This indicates that there was a 
statistically significant decrease of approximately 0.157 standard deviations in active and 
collaborative learning scores between students living within driving distance of campus 
and residence students.   This is a small effect size.  This seems to indicate that first-year 
students who commute to their undergraduate college are less likely to be engaged in 
active and collaborative learning activities.  For senior-year students,  it appears that 
living within walking distance was a slight but statistically significant positive predictor 
for active and collaborative learning for senior-year students (0.95, p = .011).  Therefore, 
it was predicted that senior-year students who live within walking distance of campus 
would actually score higher active and collaborative learning scores within 0.060 
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standard deviations when compared to the reference group of residence students.  In 
addition, senior-year students reported a statistically significant positive relationship 
between living in a sorority house and active and collaborative learning levels (2.13, p = 
.019) when compared to the reference group of residence students.  Therefore, it was 
predicted that senior-year students living in a sorority house would score active and 
collaborative learning levels approximately 0.134 standard deviations higher than their 
peers living on-campus.  These findings indicate trivial to small effect sizes. 
It appears that for first-year students, while holding all else constant, the 
institution-level variable of college type at both FWC 5-14 and HCC had a negative 
relationship with reported levels of active and collaborative learning.  First-year students 
who attended FWC 5-14 reported a coefficient of nearly 3 points lower than the reference 
group of WC (-2.97, p = .003).  Therefore, it was predicted that first-year students 
attending former women’s colleges in the 5th–14th year after the coeducational transition 
would score decreased levels of active and collaborative learning within 0.198 standard 
deviations when compared to the reference group of women’s colleges.  In addition, first-
year students enrolled at HCC reported a negative coefficient of over 3 points when 
compared with the reference group (-3.32, p = .003).  This indicates that there was a 
statistically significant decrease of approximately 0.222 standard deviations in active and 
collaborative learning scores between students attending historically coeducational 
colleges and those students attending women’s colleges.  These findings indicate a small 
effect size.  All variables in this model accounted for 2.8% of the variance in active and 
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collaborative learning scores among first-year and 2.5% of the variance in active and 
collaborative learning scores among senior-year student respondents. 
Student-faculty interaction.  The NSSE measures student-faculty interaction by 
determining students’ perceptions of their involvement with their faculty, both in and out 
of formal class time.  These activities include discussions with faculty regarding 
assignments, career plans, working on a research project, and so forth.  Table 4.7 
illustrates that student-level covariates were significant predictors for reported levels of 
student-faculty interaction.  Senior-year students reported a statistically significant 
negative relationship between their entry as a transfer student and their reported 
interaction with faculty (-3.16, p = <.001).  Therefore, it was predicted that senior-year 
students who enter their current college as a transfer student would have decreased 
student faculty interaction scores within 0.150 standard deviations when compared to the 
reference group of students who entered their current college as first-year students.  This 
is a small effect size. 
Again, students who report their race as Black or Hispanic seem to show a 
statistically significant positive relationship with student-faculty interaction levels when 
compared to the reference group of Caucasian students.  Students reporting their race as 
Black were predicted to score coefficients more than 3 and 4 points higher, respectively, 
than the reference group for both first-year and senior-year students (3.61, p < .001 and 
4.42, p < .001, respectively).  This indicates that there was a statistically significant 
increase of approximately 0.208 and 0.210 standard deviations respectively, for both  
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Table 4.7 
HLM Results for Student-faculty interaction 
 
 First-year Model 3 Senior-year Model 3 
 Coefficient SE. Coefficient SE. 
Intercept 41.22 *** 2.29 59.21 *** 4.85 
Level One      
Entry (ref. group: 1
st
 yr. Entry)      
Transfer Student 1.44  0.89 -3.16 *** 0.49 
Race (ref. group: Caucasian)      
Asian 0.32  0.66 0.31 1.08 
Black 3.61 *** 0.77 4.42 *** 1.22 
Hispanic 3.18 *** 0.69 3.27 *** 1.12 
Others 1.46 *** 0.43 0.38 0.74 
Grades (ref. group – cumulative 
grade of A) 
     
B  1.71 *** 0.27 -5.68 *** 0.38 
C or less -4.16 *** 0.05 -12.94 *** 0.99 
Residency (ref. group – residence 
students 
     
Live within walking distance 1.47  0.92 0.15 0.54 
Live within driving distance 1.15 *** 0.40 -2.46 *** 0.52 
Live in sorority house 3.03  2.67 3.40 * 1.48 
Level Two      
College Type (ref. group – WC)      
FWC 5-14 1.06  1.90   
FWC 15-24 1.15  1.85 -4.97 * 2.15 
HCC -2.54 * 1.20 -7.39 *** 1.80 
Male Enrollment Percentage   
(ref. group – Male Enroll 61+%) 
 
 
   
Male Enroll 41-60% -3.71  1.95 0.40 4.50 
Male Enroll 26-40% -4.07 * 1.98 -1.04  4.51 
Male Enroll 0 - 15% -1.83  2.00 0.31  4.65 
Random Components Residual Variance Residual Variance 
Within Schools 282.97 404.21 
Between Schools 12.53 20.58 
Total Residual 295.50 424.79 
Total Variance Explained 1.6% 4.5% 
*p < .05, **p < .01, ***p < .001
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first-year and senior-year students in student-faculty interaction scores between students 
reporting their race as Black and those students reporting their race as Caucasian.  These 
were small effect sizes. 
Students reporting their race as Hispanic were predicted to score more than 3 
points higher than the reference group for both first-year and senior-year students (3.18, p 
< .001, 3.27, p < .001, respectively).  Therefore, it was predicted that both first-year and 
senior-year students reporting their race as Hispanic would score approximately 0.184 
and 0.155 standard deviations higher in student-faculty interaction scores than their peers 
reporting their race as Caucasian.  First-year students reporting their race as Other had a 
slightly higher positive relationship with student-faculty interaction, scoring a positive 
coefficient of over 1 point (1.46, p < .001) when compared to the reference group of 
Caucasian students.  It was also predicted that first-year students reporting their race as 
Other would score approximately 0.084 standard deviations higher in student-faculty 
interaction scores than first-year students reporting their race as Caucasian.  These 
findings indicate trivial to small effect sizes. 
Within the student-level variable of self-reported grades, both first-year and 
senior-year students reported lower student-faculty interaction coefficients as their grades 
decreased.  First-year students reporting cumulative grades of B had a slightly positive 
difference on student-faculty interaction levels when compared with the reference group 
of those students reporting grades of A (1.71, p < .001).  This indicates that first-year 
students reporting cumulative grades of B would be predicted to score student-faculty 
interaction levels approximately 0.099 standard deviations higher than their peers 
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reporting their cumulative grades as A.  This is contrasted with senior-year students 
reporting grades of B having a negative relationship with student-faculty interaction       
(-5.68, p < .001).  Therefore it was predicted that senior-year students who reported their 
cumulative grades as B would have decreased student-faculty interaction scores of 
approximately 0.270 standard deviations.  The data for both first-year and senior-year 
students reporting cumulative grades of C or lower indicated statistically significant 
negative differences with levels of student-faculty interaction (-4.16, p < .001 and -12.94, 
p < .001).  These are small effect sizes.  It was also predicted that first-year and senior 
year students reporting their cumulative grades as C or lower would score approximately 
0.240 and 0.615 standard deviations lower in student-faculty interaction scores than their 
peers reporting their cumulative grades as A.  This indicates that as students progress 
through their four years of college, those who have lower self-reported grades have a 
reduced level of student-faculty interaction.  While the findings for first-year respondents 
indicate a small effect size, the findings for senior-year respondents indicate a large effect 
size. 
Within the student-level variable of residency, it appears that while holding all 
else in the model constant, commuting by car has a statistically significant relationship 
with reported levels of student-faculty interaction.  First-year students seem to report a 
slight, but significant relationship (1.15, p <.001) while senior-year students report a 
negative difference between living within driving distance and student-faculty interaction 
levels (-2.46, p <.001).  Therefore, it was predicted that first-year students would score 
0.067 standard deviations higher while senior-year students would score approximately 
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0.117 standard deviations lower than their peers who reside on campus.  This seems to 
indicate that senior-year students who commute by car to their undergraduate college are 
less likely to be engaged in student-faculty interaction activities.  In addition, senior-year 
students reported a statistically significant positive difference between living in a sorority 
house and student-faculty interaction activities (3.40, p = 0.02).  This indicates that 
senior-year students living in a sorority house would be predicted to score student-faculty 
interaction levels approximately 0.161 standard deviations higher than their peers living 
on campus.  These findings indicate trivial to small effect sizes. 
With regard to college-level variables, it appears that after holding all else 
constant in the model, first-year students enrolled at historically coeducational colleges 
had a significant difference in student-faculty interaction levels (-2.54, p = 0.04), 
indicating that first-year students attending historically coeducational colleges reported 
lower levels of student-faculty interaction compared to the reference group of women 
attending women’s colleges.  Therefore, it was predicted that first-year students attending 
historically coeducational colleges would score student-faculty interaction levels 
approximately 0.147 standard deviations lower than first-year students attending 
women’s colleges.  Senior-year students reported decreasing levels of student-faculty 
interaction when compared to the WC reference group (-4.97, p = .02 and -7.39, p < 
.001).  Therefore, it was predicted that senior-year students attending former women’s 
colleges would score approximately 0.236 standard deviations lower and senior-year 
students attending historically coeducational colleges would score 0.351 standard 
deviations lower than senior-year students attending women’s colleges.  These findings 
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for senior-year respondents attending historically coeducational colleges indicate a 
moderate effect size, while all others for this benchmark indicate a small effect size.  In 
addition, first-year students reported a negative relationship with student-faculty 
interaction and enrollment at a college with a male enrollment between 26-40% (-4.07, p 
=.04) when compared to the reference group.  This indicates that students attending 
college with a male enrollment percentage of 26-40% were predicted to score student-
faculty interaction scores approximately 0.235 standard deviations lower than the 
reference group of students attending colleges with a male enrollment percentage of over 
61%.   This is a small effect size.  All variables in this model accounted for just 1.6% of 
the variance in student-faculty interaction scores among first-year students and 4.5% of 
the variance in student-faculty interaction scores among senior-year students. 
Enriching Educational Experiences.  The NSSE measures the enriching 
educational experiences by determining students’ perceptions of complementary learning 
opportunities and experiencing diversity on their campus.  These activities include 
discussions with students of different races, values and faiths, participation in co-
curricular activities, study abroad experiences, and so forth.  Table 4.8 illustrates that 
student-level covariates were significant predictors for reported levels of the NSSE 
benchmark of enriching educational experiences.  The data for senior-year students 
indicate a statistically significant negative difference between their entry as a transfer 
student and their reported enriching educational experiences (-4.58, p < .001).  Therefore, 
it was predicted that senior-year students entering their current college as a transfer 
student would score enriching educational experiences levels approximately 0.273  
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Table 4.8 
HLM Results for Enriching Educational Experiences 
 First-year Model 3 Senior-year Model 3 
 Coefficient SE Coefficient SE 
Intercept 32.15 *** 2.50 56.40 *** 4.77 
Level One       
Entry (ref. group: 1
st
 yr. Entry) 0.89  0.58 -4.58 *** 0.46 
Transfer Student       
Race (ref. group – Caucasian)       
Asian 0.93  0.49 -0.04  0.83 
Black 1.93 *** 0.50 3.50 *** 0.87 
Hispanic 2.40 *** 0.46 4.44 *** 0.90 
Others 2.20 *** 0.31 1.81 *** 0.57 
Grades (ref. group – cumulative 
grade of A) 
      
B -1.74 *** 0.19 -3.44 *** 0.29 
C or less -4.10 *** 0.33 -9.61 *** 0.74 
Residency (ref. group – residence 
students 
      
Live within walking distance -0.47  0.56 -0.50  0.39 
Live within driving distance -3.80 *** 0.29 -3.51 *** 0.43 
Live in sorority house 5.96 *** 1.93 2.34 * 1.13 
Level Two       
College Type (ref. group – WC)       
FWC 5-14 -4.23 * 2.08    
FWC 15-24 -2.90  2.78 -1.35  3.93 
HCC -1.56  1.30 -5.62 ** 2.06 
Male Enrollment Percentage   
(ref. group – Male Enroll 61+%) 
      
Male Enroll 41-60% -0.74  2.14 1.64  4.31 
Male Enroll 26-40% -1.35  2.14 0.28  4.31 
Male Enroll 0 - 15% 0.50  2.43 2.74  4.51 
Random Components Residual Variance Residual Variance 
Within Schools 135.40 224.62 
Between Schools 11.60 36.31 
Total Residual 147.00 260.92 
Total Variance Explained 4.1% 8.0% 
*p < .05, **p < .01, ***p < .001
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standard deviations lower than senior-year students who entered their current college as a 
first-year student.  This is a small effect size. 
The difference between students, both first-year and senior-year, who report their 
race as Black, Hispanic, or Other, and the reference group of Caucasian students is 
statistically significant.  Black students reported coefficients of nearly 2 points for first-
year students and over 3 points for senior-year students (1.93, p < .001 and 3.50, p < 
.001, respectively).  This indicates that students reporting their race as Black would be  
predicted to score enriching educational experiences levels approximately 0.157 and 
0.209 standard deviations higher than the reference group of Caucasian students.  
Hispanic students reported coefficients of over 2 points for first-year students and over 4 
points for senior-year students (2.40, p < .001 and 4.44, p < .001, respectively).  
Therefore, it was predicted that students reporting their race as Hispanic would score 
enriching educational experiences 0.194 and 0.265 standard deviations higher than their 
peers reporting their race as Caucasian.  Both first-year and senior-year students reporting 
Other as their race scored approximately 2 points higher in enriching educational 
experiences than the Caucasian reference group (2.20, p < .001, 1.81, p < .001, 
respectively).  This indicates that there was a statistically significant 0.178 standard 
deviations difference between enriching educational experiences scores for women 
reporting their race as Other.  These findings indicate a small effect size. 
Within the student-level variable of self-reported grades, both first-year and 
senior-year students reported lower enriching educational experiences coefficients as 
their grades decreased.  First-year students reporting grades of B showed a slight, but 
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significant, negative difference with enriching educational experiences (-1.74, p < .001) 
while senior-year students in this same category scored coefficients of more than 3 points 
lower than the reference group ( -3.44, p < .001).  Therefore, it was predicted that 
students reporting their cumulative grades as B would score approximately 0.141 and 
0.205 standard deviations lower than their peers reporting their cumulative grades as A.  
This is a small effect size.  First-year and senior-year students reporting grades of C or 
lower scored coefficients of more than 4 and 9 points lower than the reference group  
(-4.10, p < .001 and -9.61, p = .001 respectively).  This indicates that there was a 
statistically significant 0.332 and 0.573 standard deviations difference in enriching 
educational experiences scores, with students reporting cumulative grades of C or lower 
scoring lower levels of engagement.  These findings indicate a moderate effect size. 
Within the student-level variable of residency, it appears that off-campus 
residency has a statistically significant relationship with reported levels of enriching 
educational experiences.  Both first-year and senior-year students who live within driving 
distance scored over 3 points lower in enriching educational experience levels (-3.80,  
p <.001 and -3.51, p < .001 respectively).  Therefore, it was predicted that students living 
within walking distance of campus would be predicted to score approximately 0.308 and 
0.209 standard deviations lower in enriching educational experiences levels than their 
peers living on campus.  These are moderate and small effect sizes, respectively.  In 
addition, both first-year and senior-year students who reported living in a sorority house 
reported higher levels of enriching educational experiences (5.96, p <.001 and 2.34, p 
=.04).  This indicates that there was a statistically significant 0.483 and 0.140 standard 
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deviations difference in engagement scores for both first-year and senior-year students, 
respectively, with those students living in a sorority house reporting higher levels.  This 
seems to indicate that both first-year and senior-year students living in a sorority house 
associate this residency status with an enriching educational experience.  The findings for 
first-year students indicate a moderate effect size, while there was a small effect size for 
senior-year students.  
Within college-level variables, while holding all else constant in this model, it 
appears that for first-year students, enrollment at a former women’s college in the 5th-
14th year after the coeducational transition had a negative difference with reported levels 
of enriching educational experiences (-4.23, p = .04) when compared to the reference 
group of students attending a women’s college.  Therefore, it was predicted that first-year 
students attending a former women’s college in the years immediately after the 
coeducational transition would score enriching educational experiences levels 
approximately 0.342 standard deviations lower than first-year students attending 
women’s colleges.  In addition, holding all else in the model constant, senior-year 
students attending historically coeducational colleges reported a negative correlation with 
enriching educational experiences (-5.62, p =.01).  This indicates that there was a 
statistically significant mean difference of approximately 0.335 standard deviations lower 
than senior-year students attending women’s colleges.  These findings indicate a 
moderate effect size.  All variables in this model accounted for 4.1% of the variance in 
enriching educational experiences scores among first-year students and 8.0% of the 
variance in enriching educational experiences scores for senior-year students. 
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Supportive Campus Environment.  The NSSE measures supportive campus 
environment by determining students’ perceptions of their college’s commitment to their 
success, both academically as well as socially. These measures include quality of the 
student’s relationships with other students, faculty and administration, and so forth.  
Table 4.9 illustrates that student-level covariates were significant predictors for reported 
levels of the NSSE benchmark of supportive campus environment.  Senior-year students 
reported a statistically significant negative difference between their entry as a transfer 
student and their reported levels of a supportive campus environment (-2.63, p < .001).  
Therefore, it was predicted that senior-year students who entered their current college as 
a transfer student would score supportive campus environment levels approximately 
0.152 standard deviations lower than senior-year students who entered their current 
college as a first-year student.  This is a small effect size.  This seems to indicate that 
those senior-year students who enter their current college as a transfer student report 
fewer instances of feeling supported on campus.   
The data indicates a positive and statistically significant difference between students, 
both first-year and senior-year, who report their race as Black or Hispanic and the 
reference group of Caucasian students.  However, there is a negative and statistically 
significant difference between students reporting their race as Other and the reference 
group of Caucasian students.  First-year students reporting their race as Black or Hispanic 
reported coefficients  
approximately 2 and 3 points higher than the Caucasian reference group (1.83, p = 
.02 and 3.23, p < .001 respectively).  This indicates that there was a statistically  
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Table 4.9 
HLM Results for Supportive Campus Environment 
 First-year Model 3 Senior-year Model 3 
 Coefficient SE Coefficient SE 
Intercept 71.10 *** 2.39 65.45 *** 3.05 
Level One     
Entry (ref. group: 1
st
 yr. Entry)     
Transfer Student -1.36 0.97 -2.63 *** 0.45 
Race (ref. group – Caucasian)     
Asian -0.62 0.66 -0.66 1.09 
Black 1.83 ** 0.79 0.08 1.08 
Hispanic 3.23 *** 0.69 1.66 1.00 
Others -2.98 *** 0.47 -5.02 *** 0.57 
Grades (ref. group – cumulative 
grade of A) 
    
B  -1.38 *** 0.27 -2.30 *** 0.31 
C or less -5.22 *** 0.48 -6.84 *** 0.99 
Residency (ref. group – residence 
students 
    
Live within walking distance -1.47 0.80 0.00 0.43 
Live within driving distance -3.33 *** 0.43 -2.34 *** 0.44 
Live in sorority house 3.57 2.54 2.00 1.24 
Level Two       
College Type (ref. group – WC)       
FWC 5-14 -4.70 2.97   
FWC 15-24 -6.56 ** 2.31 -6.71 3.73 
HCC -5.84 *** 1.70 -5.11 2.87 
Male Enrollment Percentage   
(ref. group – Male Enroll 61+%) 
    
Male Enroll 41-60% -0.29 1.71 3.15 *** 1.08 
Male Enroll 26-40% -0.57 1.73 3.08 ** 1.12 
Male Enroll 0-25% -3.41  2.22 2.71  2.43 
Random Components Residual Variance Residual Variance 
Within Schools 293.01 275.73 
Between Schools 16.68 16.19 
Total Residual 309.69 291.92 
Total Variance Explained 2.1% 3.0% 
*p < .05, **p < .01, ***p < .001
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significant mean difference of 0.103 and 0.182 standard deviations, respectively between 
engagement scores within this benchmark, with first-year students reporting their race as 
Black or Hispanic scoring higher.  However, students reporting their race as Other scored 
coefficients more than 3 and 5 points lower than the Caucasian reference group (-2.98, p 
< .001 and -5.02, p < .001).  Therefore, it was predicted that students reporting their race 
as Other would score supportive campus environment levels  approximately 0.168 and 
0.289 standard deviations lower than their peers reporting their race as Caucasian.  These 
findings indicate a small effect size. 
Within the student-level variable of self-reported grades, both first-year and 
senior-year students reported lower supportive campus environment levels as their grades 
decreased.  First-year students reporting grades of B showed a slight, but significant, 
negative difference with supportive campus environment levels (-1.38, p < .001) while 
senior-year students in this same category scored coefficients of more than 2 points lower 
than the reference group of students reporting cumulative grades of A ( -2.30, p < .001).  
Therefore, it was predicted that students reporting cumulative grades of B would score 
approximately .078 and .133 standard deviations lower in supportive campus 
environment levels than their peers reporting cumulative grades of A.  These findings 
indicate trivial to small effect sizes, respectively.  Students reporting grades of C or lower 
scored coefficients of more than 5 and 6 points lower than the reference group  (-5.22, p 
< .001 and -6.84, p = .001).  This indicates a statistically significant 0.294 and 0.394 
difference between engagement scores for this benchmark, with students reporting 
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cumulative grades of C or lower scoring lower levels.  These findings indicate a moderate 
effect size.  Consistent with earlier benchmarks, this seems to indicate that senior-year 
students reporting the lowest grades tend to score the lowest scores on the NSSE 
benchmark of supportive campus environment. 
Within the student-level variable of residency, it appears that commuting by car 
showed a statistically significant negative relationship with reported levels of supportive 
campus environment.  First-year commuting students seem to report scores of over 3 
points lower than the reference group of on-campus students, (-3.33, p <.001) while 
senior-year students reported over 2 points lower (-2.34, p <.001).   Therefore, it was 
predicted that students who live within driving distance to campus would score 
supportive campus environment levels approximately 0.187 and 0.135 standard 
deviations lower than the peers living on campus.  This is a small effect size.  This seems 
to indicate that both first-year and senior students who commute by car to their 
undergraduate college are less likely to perceive a supportive campus environment during 
their undergraduate educational experience.   
Within college-level variables, while holding all else constant in this model, it 
appears that for first-year students, enrollment at a former women’s college in the 15th-
24th year after the coeducational transition and a historically coeducational college had a 
negative difference with reported levels of a supportive campus environment (-6.56, p = 
.01 and -5.84, p <.001).  Therefore, it was predicted that first-year students attending a 
former women’s college in the later years after the coeducational transition would score 
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approximately 0.370 standard deviations lower while those attending a historically 
coeducational college would score approximately 0.329 standard deviations lower than 
their peers attending a women’s college.  These findings indicate a moderate effect size.  
This seems to indicate that as time from coeducation transition increases, reported levels 
of a supportive campus environment decreases.  Senior-year students attending colleges 
with male enrollments of 41-60% and 26-40% reported higher levels of a supportive 
campus environment when compared to the reference group of over 61% male enrollment 
(3.15, p < .001 and 3.08, p = 0.01).  This indicates that there was a statistically significant  
0.182 standard deviations difference between engagement scores within this benchmark, 
with senior-year students attending colleges with mid-range male enrollment percentages 
scoring higher.  This is a small effect size.  All variables in this model accounted for 
2.1% of the variance in supportive campus environment scores in among first-year and 
3.0% of the variance in supportive campus environment scores among senior-year student 
respondents. 
Research question 2a 
If the engagement levels of female students who attended former women’s 
colleges and historically coeducational colleges were significantly different from 
women’s colleges, was there a difference between these engagement levels and the time 
from coeducational transition of these former women’s colleges? 
This study used ANOVA to determine the difference, if any, between the variable 
of time from coeducational transition and the self-reported engagement levels as 
THE COEDUCATION OF WOMEN’S COLLEGES  109 
 
measured by the NSSE benchmarks.  The results of this analysis appear in Tables 4.10-
4.13.  The variance is partitioned into between-group variance and within-group variance.  
In addition,    is presented for each benchmark variable to determine the magnitude of 
the relationship between the variables of time from coeducational transition with each 
specific benchmark level. 
Time from coeducational transition is indicated by the college-level variable of 
college type.  The college type of FWC 5-14 indicates that these colleges were then in the 
5th to 14th year after the coeducational transition from a women’s college.  Those 
colleges with a college type of FWC 15-24 were in their 15th to 24th year after the 
transition to coeducation, while those colleges with an assigned college type of HCC 
were either founded as a coeducational college or transitioned to coeducation over 25 
years ago.   
Table 4.10 illustrates the differences between the time from coeducational 
transition and the NSSE benchmarks for first-year students, the F statistics and associated 
significance levels.  The data showed statistically significant mean differences between 
each of the five benchmarks and the variable of time from coeducational transition 
(college type) for first-year students.  The overall F test indicates that there was a 
statistically significant difference between at least two of the means for each benchmark.  
However, the     statistic, the percent of variance in the variable uniquely attributable to 
time from coeducational transition variable, indicates that the model accounts for less 
than .5% of the variance for each of the benchmarks.  This is a small effect size.  To 
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Table 4.10 
ANOVA – NSSE Benchmarks and Time from Coeducational Transition: First-year 
Students 
 
 
Sum of 
Squares df 
Mean 
Square 
 
F ή2 
Academic 
Challenge 
Between Groups 5,862.03 3 1,954.01 *** 11.47 0.002 
Within Groups 3,165,103.65 18584 170.31    
Total 3,170,965.68 18587     
        
Active and 
Collaborative 
Learning 
Between Groups 9,102.96 3 3,034.32 *** 13.56 0.002 
Within Groups 4,159,648.13 18584 223.83    
Total 4,168,751.09 18587     
        
Student 
Faculty 
Interaction 
Between Groups 22,312.58 3 7,437.53 *** 24.95 0.004 
Within Groups 5,539,385.14 18584 298.07    
Total 5,561,697.72 18587     
        
Enriching 
Educational 
Experiences 
Between Groups 9,065.37 3 3,021.79 *** 19.87 0.003 
Within Groups 2,826,748.81 18584 152.11    
Total 2,835,814.18 18587     
        
Supportive 
Campus 
Environment 
Between Groups 7,461.74 3 2,487.25 *** 7.91 0.001 
Within Groups 5,844,796.89 18584 314.51    
Total 5,852,258.63 18587     
*p < .05, **p < .01, ***p < .001 
 
determine which pairs of means are significantly different within each benchmark, 
Tukey’s HSD post hoc test was conducted.  The results are presented in Table 4.11.  Of 
note is that the findings are presented within the context of a 0-100 scale. 
Within the NSSE benchmark of academic challenge, the variable of WC showed a 
significant mean difference compared to the variable of HCC (2.42, p <.001), indicating 
that first-year students attending women’s colleges scored higher in academic challenge 
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levels than those students attending historically coeducational colleges.  A similar finding 
is evident between FWC 5-14 and HCC (2.89, p =.019) for first-year students attending 
former women’s colleges in the 5th to 14th year after the coeducational transition scoring 
higher.   
Within the NSSE benchmark of active and collaborative learning, the variable 
pair of WC and HCC was the only pair with a statistically significant mean difference 
(3.41, p < .001), indicating that first-year students attending women’s colleges scored 
more than 3 points higher in active and collaborative learning levels than those students 
attending historically coeducational colleges.   
The NSSE benchmark of student-faculty interaction indicated a significant mean 
difference in the variable pairings of HCC and all other college type predictor variables.  
The pairing between WC and HCC indicated a mean difference or nearly 5 points (4.89, 
p < .001), while the pairing of FWC 5-14 and HCC indicated a mean difference of over 5 
points (5.54, p =.024).  In addition, the pairing of FWC 15-24 and HCC also indicated a 
significant mean difference of over 3 points (3.43, p =.045).  This seems to indicate that 
first-year students attending women’s colleges and former women’s college report a 
higher level of student-faculty interaction than those attending historically coeducational 
colleges.   
The NSSE benchmark of enriching educational experiences illustrates that the 
WC variable indicated a significant mean difference with all other college types.  First 
year students attending WC reported higher levels of enriching educational experiences   
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Table 4.11 
Tukey’s HSD Post Hoc test – Time from Coeducational Transition (College Type):  
First-year Students 
Dependent 
Variable 
College type 
(I) 
College 
type (J) 
Mean 
Difference (I-J) 
SE 
95% Confidence 
Interval 
LB UB 
Academic 
Challenge 
WC 
FWC 5-14 2.805  1.548 -1.172 6.781 
FWC 15-24 -.473  1.091 -3.277 2.330 
HCC 2.420 *** .471 1.211 3.629 
FWC 5-14 
WC -2.805  1.548 -6.781 1.172 
FWC 15-24 -3.278  1.778 -7.847 1.291 
HCC -.385  1.481 -4.190 3.420 
FWC 15-24 
WC .473  1.091 -2.330 3.277 
FWC 5-14 3.278  1.778 -1.291 7.847 
HCC 2.893 * .994 .339 5.448 
HCC 
WC -2.420 *** .471 -3.629 -1.211 
FWC 5-14 .385  1.481 -3.420 4.190 
FWC 15-24 -2.893 * .994 -5.448 -.339 
Active and 
Collaborative 
Learning 
WC 
FWC 5-14 2.419  1.774 -2.140 6.977 
FWC 15-24 2.513  1.251 -.700 5.727 
HCC 3.412 *** .540 2.026 4.799 
FWC 5-14 
WC -2.419  1.774 -6.977 2.140 
FWC 15-24 .095  2.039 -5.143 5.332 
HCC .994  1.698 -3.368 5.356 
FWC 15-24 
WC -2.513  1.251 -5.727 .700 
FWC 5-14 -.095  2.039 -5.332 5.143 
HCC .899  1.140 -2.030 3.827 
HCC 
WC -3.412 *** .540 -4.799 -2.026 
FWC 5-14 -.994  1.698 -5.356 3.368 
FWC 15-24 -.899  1.140 -3.827 2.030 
Student 
Faculty 
Interaction 
WC 
FWC 5-14 -.657  2.047 -5.918 4.603 
FWC 15-24 1.455  1.444 -2.254 5.164 
HCC 4.886 *** .623 3.286 6.485 
FWC 5-14 
WC .657  2.047 -4.603 5.918 
FWC 15-24 2.112  2.353 -3.932 8.157 
HCC 5.543 * 1.959 .509 10.577 
FWC 15-24 
WC -1.455  1.444 -5.164 2.254 
FWC 5-14 -2.112  2.353 -8.157 3.932 
HCC 3.431 * 1.315 .051 6.810 
HCC 
WC -4.886 *** .623 -6.485 -3.286 
FWC 5-14 -5.543 * 1.959 -10.577 -.509 
FWC 15-24 -3.431 * 1.315 -6.810 -.051 
*p < .05, **p < .01, ***p < .001 
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Table 4.11 - continued 
Tukey’s HSD Post Hoc test – Time from Coeducational Transition (College Type): 
 First-year Students 
Dependent 
Variable 
College type 
(I) 
College type 
(J) 
Mean Difference 
(I-J) 
SE 
95% Confidence 
Interval 
LB UB 
Enriching 
Educational 
Experiences 
WC 
FWC 5-14 3.957 ** 1.463 .199 7.715 
FWC 15-24 3.670 *** 1.031 1.021 6.320 
HCC 3.422 *** .445 2.279 4.565 
FWC 5-14 
WC -3.957 ** 1.463 -7.715 -.199 
FWC 15-24 -.287  1.681 -4.604 4.031 
HCC -.535 
 
1.400 -4.131 3.061 
FWC 15-24 
WC -3.670 *** 1.031 -6.320 -1.021 
FWC 5-14 .287  1.681 -4.031 4.604 
HCC -.248 
 
.940 -2.663 2.166 
HCC 
WC -3.422 *** .445 -4.565 -2.279 
FWC 5-14 .535  1.400 -3.061 4.131 
FWC 15-24 .248  .940 -2.166 2.663 
Supportive 
Campus 
Environment 
WC 
FWC 5-14 3.086  2.103 -2.317 8.490 
FWC 15-24 4.088 ** 1.483 .279 7.898 
HCC 3.067 *** .640 1.423 4.710 
FWC 5-14 
WC -3.086  2.103 -8.490 2.317 
FWC 15-24 1.002  2.417 -5.207 7.211 
HCC -.020 
 
2.012 -5.190 5.151 
FWC 15-24 
WC -4.088 ** 1.483 -7.898 -.279 
FWC 5-14 -1.002  2.417 -7.211 5.207 
HCC -1.022 
 
1.351 -4.493 2.450 
HCC 
WC -3.067 *** .640 -4.710 -1.423 
FWC 5-14 .020  2.012 -5.151 5.190 
FWC 15-24 1.022  1.351 -2.450 4.493 
*p < .05, **p < .01, ***p < .001 
 
than those attending either FWC 5-14, FWC 15-24 or HCC (3.96, p = .034, 3.67, p =.002, 
and 3.42, p < .001).  This suggests that first-year students attending women’s colleges 
perceive a higher level of enriching educational experiences activities when compared to 
their peers attending other types of colleges. 
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Within the NSSE benchmark of a supportive campus environment, two 
statistically significant pairings emerged.  First, the pairing of WC and FWC 15-24 
indicated that first-year students attending women’s colleges reported higher levels of a 
supportive campus environment than those students attending former women’s colleges 
in years 5–14 of their coeducation transition (4.09, p =.03).  In addition, similar findings 
were indicated when examining the pairing of WC and HCC (3.07, p < .001), with first-
year students attending women’s colleges scoring higher supportive campus environment 
levels. 
Table 4.12 illustrates the difference between time from coeducational transition 
and the individual NSSE benchmarks for senior-year students, the F statistics and 
associated significance levels are examined.  The data suggest that there is a statistically 
significant mean difference between each of the five benchmarks and the variable of time 
from coeducational transition (college type).  The overall F test indicates that there was a 
statistically significant difference between at least two of the means for each benchmark.  
However, the     statistic, the percent of variance in the variable uniquely attributable to 
time from coeducational transition (college type), indicates that within this model, no one 
benchmark accounted for more than .8% of the variance.  This is an extremely small 
effect size.  To determine which pairs of means are significantly different within each 
benchmark, Tukey’s HSD post hoc test was conducted.  The results are presented in 
Table 4.13.   
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Table 4.12 
ANOVA – NSSE benchmarks and Time from Coeducational Transition (College Type):      
Senior-year Students 
 
 
Sum of 
Squares 
df 
Mean 
Square 
 
F ή2 
Academic 
Challenge 
Between Groups 11,691.88 2.00 5,845.94 *** 33.40 0.006 
Within Groups 2,069,136.22 11822.00 175.02      
Total 2,080,828.10 11824.00        
        
Active and 
Collaborative 
Learning 
Between Groups 7,706.58 2.00 3,853.29 *** 15.19 0.003 
Within Groups 2,999,121.47 11822.00 253.69      
Total 3,006,828.05 11824.00        
        
Student 
Faculty 
Interaction 
Between Groups 28,765.37 2.00 14,382.68 *** 32.63 0.005 
Within Groups 5,211,288.01 11822.00 440.81      
Total 5,240,053.38 11824.00        
        
Enriching 
Educational 
Experiences 
Between Groups 27,467.35 2.00 13,733.68 *** 49.25 0.008 
Within Groups 3,296,580.18 11822.00 278.85      
Total 3,324,047.53 11824.00        
        
Supportive 
Campus 
Environment 
Between Groups 7,556.30 2.00 3,778.15 *** 12.60 0.002 
Within Groups 3,545,754.01 11822.00 299.93      
Total 3,553,310.30 11824.00        
*p < .05, **p < .01, ***p < .001 
Within the NSSE benchmark of academic challenge, the variable pairing of WC 
and HCC showed a significant mean difference (5.28, p <.001), indicating that senior-
year students attending women’s colleges reported significantly higher academic 
challenge scores than those students attending historically coeducational colleges.  While 
smaller, a significant mean difference existed between academic challenge scores and the 
pairing of FWC and HCC (2.85, p =.029)  
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Within the NSSE benchmark of active and collaborative learning, the pairing of 
WC and FWC indicated a significant mean difference of nearly 4 points (3.74, p =.044).  
The pairing of WC and HCC indicated a significant mean difference (4.47, p < .001) as 
well, indicating that senior-year students attending women’s colleges scored 
approximately 4 points higher in active and collaborative learning than those students 
attending either former women’s colleges or historically coeducational colleges. 
The NSSE benchmark of student-faculty interaction indicated similar significant 
mean difference pairings between WC and all other variables.  The variable pairing 
between WC and FWC indicated a mean difference of nearly 6 points (5.98, p = .010), 
while the pairing between WC and HCC showed a mean difference of over 8 points 
(8.55, p < .001).  This seems to indicate that senior-year students attending women’s 
colleges reported higher levels of student-faculty interaction than their peers at both 
former women’s colleges and coeducational colleges. 
The NSSE benchmark of enriching educational experiences indicated that 
students attending both women’s colleges and former women’s colleges reported 
significantly different levels of engagement than their peers attending historically 
coeducational colleges.  The pairing of WC and HCC indicated a statistically significant 
positive mean difference (7.73, p <.001), suggesting that senior-year students attending 
women’s colleges reported a higher level of enriching educational experiences activities 
as compared to their historically coeducational college peers.  In addition, this benchmark 
indicated a positive mean difference within the pairing of FWC and HCC (5.99,  
THE COEDUCATION OF WOMEN’S COLLEGES  117 
 
Table 4.13 
Tukey’s HSD Post Hoc test – Time from Coeducational Transition (College Type):  
Senior-year Students 
Dependent 
Variable 
College type 
(I) 
College type 
(J) 
Mean Difference 
(I-J) 
SE 
95% Confidence 
Interval 
LB UB 
Academic 
Challenge 
WC 
FWC  2.428  1.297 -.612 5.468 
HCC 5.281 *** .676 3.698 6.865 
FWC  
WC -2.428  1.297 -5.468 .612 
HCC 2.853 * 1.121 .225 5.481 
HCC 
WC -5.281 *** .676 -6.865 -3.698 
FWC  -2.853 * 1.121 -5.481 -.225 
Active and 
Collaborative 
Learning 
WC 
FWC  3.741 * 1.561 .081 7.401 
HCC 4.469 *** .813 2.563 6.376 
FWC 
WC -3.741 * 1.561 -7.401 -.081 
HCC .729  1.350 -2.435 3.892 
HCC 
WC -4.469 *** .813 -6.376 -2.563 
FWC  -.729  1.350 -3.892 2.435 
Student 
Faculty 
Interaction 
WC 
FWC 5.975 * 2.058 1.151 10.800 
HCC 8.550 *** 1.072 6.037 11.063 
FWC 
WC -5.975 * 2.058 -10.800 -1.151 
HCC 2.575  1.779 -1.595 6.745 
HCC 
WC  -8.550 *** 1.072 -11.063 -6.037 
FWC -2.575  1.779 -6.745 1.595 
Enriching 
Educational 
Experiences 
WC 
FWC 1.742  1.637 -2.095 5.579 
HCC 7.728 *** .853 5.729 9.727 
FWC  
WC -1.742  1.637 -5.579 2.095 
HCC 5.986 *** 1.415 2.669 9.303 
HCC 
WC -7.728 *** .853 -9.727 -5.729 
FWC -5.986 *** 1.415 -9.303 -2.669 
Supportive 
Campus 
Environment 
WC 
FWC 5.876 ** 1.698 1.896 9.856 
HCC 4.318 *** .884 2.245 6.391 
FWC 
WC -5.876 ** 1.698 -9.856 -1.896 
HCC -1.558  1.468 -4.998 1.882 
HCC 
WC -4.318 *** .884 -6.391 -2.245 
FWC 1.558  1.468 -1.882 4.998 
*p < .05, **p < .01, ***p < .001 
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p < .001), indicating that students attending former women’s colleges reported higher 
levels of engagement within the enriching educational experiences benchmark than their 
peers at coeducational colleges. 
Within the NSSE benchmark of supportive campus environment, two statistically 
significant pairings emerged.  The pairing of WC and FWC as well as WC and HCC 
indicate that senior-year students attending women’s colleges reported higher levels of a 
supportive campus environment than those students attending either former women’s or 
coeducational colleges (5.88, p = .002 and 4.32, p < .001 respectively).   
Research question 2b 
If the engagement levels of female students who attended former women’s 
colleges and historically coeducational colleges were significantly different from 
women’s colleges, was there a difference in engagement levels at former women’s 
colleges and historically coeducational colleges for different percentages of male students 
enrolled? 
ANOVA was used to determine the mean differences, if any, between the variable 
of male enrollment percentage and the self-reported engagement levels as measured by 
the NSSE benchmarks.  Tables 4.14-4.17 show the results of this analysis.  The variance 
is partitioned into between-group and within-group variances.  As with research question 
2a,    is presented for each benchmark variable to determine the magnitude of the 
relationship between the variable of male enrollment percentage with each specific 
benchmark level. 
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Table 4.14 illustrates the mean differences between male enrollment percentage 
and NSSE benchmarks for first-year students, the F statistics and associated significance 
levels.  Male enrollment percentage consists of four categories; 0-25%, 26-40%, 41-60% 
and over 61%.   
The data indicate that there was a significant relationship between the 
independent variable of male enrollment percentage and each of the NSSE benchmarks.  
The overall F test indicates that there was a statistically significant difference between at 
least two of the means for each benchmark.  However, the     statistic indicates that the 
model accounts for no more than .4% of the variance for each of the benchmarks, an 
extremely small effect size.  To determine which pairs of means are significantly 
different within each benchmark, Tukey’s HSD post hoc test was conducted.  The results 
are presented in Table 4.15. 
Within the NSSE benchmark of academic challenge, the 0–25% male enrollment 
category had a significant mean difference with both 26-40% male enrollment and 
41-60% male enrollment (2.71, p <.001 and 1.693, p < .001), indicating that first-year 
students attending colleges with a male enrollment percentage between 0-25% reported 
higher levels of academic challenge than those students attending colleges with either  
26-40% or 41-60 % male enrollment percentage.  In addition, there is a small, but 
significant finding between the pairing of 41-60% and 26-40% male enrollment, 
indicating that first- year students attending colleges with a male enrollment between  
41-60% reported higher levels of academic challenge than those attending colleges with a  
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Table 4.14 
ANOVA - NSSE Benchmarks and Male Enrollment Percentage: First-year Students 
 Sum of 
Squares df 
Mean 
Square 
 
F ή2 
Academic 
Challenge 
Between Groups 8,500.32 3 2,833.44 *** 16.65 0.003 
Within Groups 3,162,465.36 18584 170.17      
Total 3,170,965.68 18587        
        
Active and 
Collaborative 
Learning 
Between Groups 10,153.20 3 3,384.40 *** 15.12 0.002 
Within Groups 4,158,597.89 18584 223.77      
Total 4,168,751.09 18587        
        
Student 
Faculty 
Interaction 
Between Groups 23,582.51 3 7,860.84 *** 26.38 0.004 
Within Groups 5,538,115.21 18584 298.00      
Total 5,561,697.72 18587        
        
Enriching 
Educational 
Experiences 
Between Groups 11,579.61 3 3,859.87 *** 25.40 0.004 
Within Groups 2,824,234.58 18584 151.97      
Total 2,835,814.18 18587        
        
Supportive 
Campus 
Environment 
Between Groups 6,710.62 3 2,236.87 *** 7.11 0.001 
Within Groups 5,845,548.01 18584 314.55      
Total 5,852,258.63 18587        
*p < .05, **p < .01, ***p < .001 
26-40% male enrollment percentage (1.02,  p < .001). 
Within the NSSE benchmark of active and collaborative learning, there was a   
significant relationship on either end of the enrollment continuum.  The over 61% male 
enrollment category seems to have a significant mean difference with both 26-40% and 
41-60% male enrollment percentage (3.10, p -.007 and 3.26, p = .004 respectively), 
indicating that first-year students enrolled in colleges with over 61% male enrollment 
reported higher levels of active and collaborative learning activities than their peers 
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Table 4.15 
Tukey’s HSD Post Hoc test – Male Enrollment Percentage: First-year Students 
Dependent 
Variable Pctmale (I) Pctmale (J) 
Mean Difference 
(I-J) SE 
95% Confidence 
Interval 
LB UB 
Academic 
Challenge 
over 61% 
male 
enrollment 
41-60% male enr. .385  .831 -1.751 2.522 
26-40% male enr. 1.402  .837 -.749 3.552 
0-25% male enr. -1.307  .919 -3.669 1.054 
41-60% 
male 
enrollment 
over 61% male enr. -.385  .831 -2.522 1.751 
26-40% male enr. 1.016 *** .203 .494 1.539 
0-25% male enr. -1.693 *** .431 -2.799 -.586 
26-40% 
male 
enrollment 
over 61% male enr. -1.402  .837 -3.552 .749 
41-60% male enr. -1.016 *** .203 -1.539 -.494 
0-25% male enr. -2.709 *** .441 -3.843 -1.575 
0-25% 
male 
enrollment 
over 61% male enr. 1.307  .919 -1.054 3.669 
41-60% male enr. 1.693 *** .431 .586 2.799 
26-40% male enr. 2.709 *** .441 1.575 3.843 
Active and 
Collaborative 
Learning 
over 61% 
male 
enrollment 
41-60% male enr. 3.256 ** .953 .806 5.705 
26-40% male enr. 3.101 ** .960 .635 5.567 
0-25% male enr. .336  1.054 -2.372 3.044 
41-60% 
male 
enrollment 
over 61% male enr. -3.256 ** .953 -5.705 -.806 
26-40% male enr. -.155  .233 -.754 .444 
0-25% male enr. -2.919 *** .494 -4.189 -1.650 
26-40% 
male 
enrollment 
over 61% male enr. -3.101 ** .960 -5.567 -.635 
41-60% male enr. .155  .233 -.444 .754 
0-25% male enr. -2.765 *** .506 -4.065 -1.464 
0-25% 
male 
enrollment 
over 61% male enr. -.336  1.054 -3.044 2.372 
41-60% male enr. 2.919 *** .494 1.650 4.189 
26-40% male enr. 2.765 *** .506 1.464 4.065 
Student 
Faculty 
Interaction 
over 61% 
male 
enrollment 
41-60% male enr. 3.504 ** 1.100 .677 6.331 
26-40% male enr. 3.974 ** 1.108 1.128 6.820 
0-25% male enr. -.874  1.216 -3.999 2.251 
41-60% 
male 
enrollment 
over 61% male enr. -3.504 ** 1.100 -6.331 -.677 
26-40% male enr. .471  .269 -.221 1.162 
0-25% male enr. -4.377 *** .570 -5.842 -2.913 
26-40% 
male 
enrollment 
over 61% male enr. -3.974 ** 1.108 -6.820 -1.128 
41-60% male enr. -.471  .269 -1.162 .221 
0-25% male enr. -4.848 *** .584 -6.348 -3.347 
0-25% 
male 
enrollment 
over 61% male enr. .874  1.216 -2.251 3.999 
41-60% male enr. 4.377 *** .570 2.913 5.842 
26-40% male enr. 4.848 *** .584 3.347 6.348 
*p < .05, **p < .01, ***p < .001 
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Table 4.15 - continued 
Tukey’s HSD Post Hoc test – Male Enrollment Percentage: First-year Students 
Dependent 
Variable Pctmale (I) Pctmale (J) 
Mean Difference 
(I-J) SE 
95% Confidence 
Interval 
LB UB 
Enriching 
Educational 
Experiences 
over 61% 
male 
enrollment 
41-60% male enr. .373  .786 -1.646 2.392 
26-40% male enr. 1.182  .791 -.850 3.214 
0-25% male enr. -2.361 * .869 -4.592 -.129 
41-60% 
male 
enrollment 
over 61% male enr. -.373  .786 -2.392 1.646 
26-40% male enr. .809 *** .192 .315 1.303 
0-25% male enr. -2.734 *** .407 -3.780 -1.688 
26-40% 
male 
enrollment 
over 61% male enr. -1.182  .791 -3.214 .850 
41-60% male enr. -.809 *** .192 -1.303 -.315 
0-25% male enr. -3.543 *** .417 -4.614 -2.471 
0-25% 
male 
enrollment 
over 61% male enr. 2.361 * .869 .129 4.592 
41-60% male enr. 2.734 *** .407 1.688 3.780 
26-40% male enr. 3.543 *** .417 2.471 4.614 
Supportive 
Campus 
Environment 
over 61% 
male 
enrollment 
41-60% male enr. -.679  1.130 -3.583 2.226 
26-40% male enr. .151  1.138 -2.773 3.075 
0-25% male enr. -2.363  1.250 -5.574 .847 
41-60% 
male 
enrollment 
over 61% male enr. .679  1.130 -2.226 3.583 
26-40% male enr. .830 * .276 .119 1.540 
0-25% male enr. -1.685 * .586 -3.189 -.180 
26-40% 
male 
enrollment 
over 61% male enr. -.151  1.138 -3.075 2.773 
41-60% male enr. -.830 * .276 -1.540 -.119 
0-25% male enr. -2.514 *** .600 -4.056 -.973 
0-25% 
male 
enrollment 
over 61% male enr. 2.363  1.250 -.847 5.574 
41-60% male enr. 1.685 * .586 .180 3.189 
26-40% male enr. 2.514 *** .600 .973 4.056 
*p < .05, **p < .01, ***p < .001 
attending colleges with either 26-40% or 41-60% male enrollments.  In addition, there 
seems to be a significant mean difference between 0-25% male enrollment and the 26-
40% and 41-60% categories (2.77, p < .001 and 2.92, p < .001).  This seems to indicate 
that those first-year students attending colleges with 0-25% male enrollment report higher 
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levels of active and collaborative learning activities than those students attending colleges 
with either 26-40% or 41-60% male enrollment. 
A similar finding was indicated with the NSSE benchmark of student-faculty 
interaction and colleges on either end of male enrollment percentage continuum.  There 
seems to be a significant mean difference pairing between colleges with over 61% male 
enrollment and those colleges with 26-40% and 41-60% male enrollment (3.97, p =.002 
and 3.50, p =.008 respectively).  In addition, a similar finding was discovered between 
those colleges with a male enrollment of 0-25% and those colleges with 26-40% and 41-
60% male enrollment (4.85, p < .001 and 4.38, p < .001 respectively).  This seems to 
indicate that first-year students attending colleges with either over 61% or under 25% 
male enrollment reported higher levels of student-faculty interaction than those attending 
colleges with mid-range male enrollment percentages.   
Within the NSSE benchmark of enriching educational experiences, the data 
indicate a significant mean difference between the pairings of 0–25% male enrollment 
and all other categories of 26-40%, 41–60% and over 61% male enrollment  
(3.54, p < .001; 2.73, p < .001; and 2.36, p =.033).  This suggests that first-year students 
attending colleges with less than 26% male enrollment reported higher levels of enriching 
educational experiences than those students attending colleges with higher male 
enrollment percentages.  The data also indicate a slight, but significant finding between 
the pairing of 41-60 % male enrollment and 26-40% male enrollment (0.81, p < .001). 
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Within the NSSE benchmark of a supportive campus environment, significant 
mean differences emerged between the variable of 0-25% male enrollment and the 26-
40% and 41-60% male enrollment variables (2.51, p <.0011 and 0.69, p = .021).  This 
indicates that first-year students attending colleges with 0-25% male enrollment reported 
higher levels of supportive campus environment activities than those students attending 
colleges with either 26-40% or 41-60% male enrollment.  In addition, the pairing of  
41- 60% male enrollment and 26-40% male enrollment indicates a slight, but significant 
correlation within the supportive campus environment benchmark (0.83, p = .014). 
Table 4.16 illustrates the mean differences between male enrollment percentage 
and NSSE benchmarks for senior-year students, the F statistics, and associated 
significance levels.  These statistics indicate that each of the five benchmarks have a 
significant difference with the variable of male enrollment percentage.  The overall F test 
indicates that there was a statistically significant difference between at least two of the 
means within each benchmark.  However, similar to the previous ANOVA analyses, the  
   statistic, the percent of variance in the variable uniquely attributable to male 
enrollment percentage, indicates extremely small effect sizes with no one benchmark 
accounting for more than .6% of the variance.  To determine which pairs of means are 
significantly different within each benchmark, Tukey’s HSD post hoc test was conducted.  
The results are presented in Table 4.17.    
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Table 4.16 
ANOVA - NSSE Benchmarks and Male Enrollment Percentage: Senior-year Students 
 
Sum of 
Squares 
df 
Mean 
Square 
 F ή2 
Academic 
Challenge 
Between Groups 13,055.144 3 4,351.715 *** 24.878 0.006 
Within Groups 2,067,772.955 11821 174.924    
Total 2,080,828.099 11824     
        
Active and 
Collaborative 
Learning 
Between Groups 6,558.824 3 2,186.275 *** 8.614 0.002 
Within Groups 3,000,269.226 11821 253.808    
Total 3,006,828.050 11824     
        
Student 
Faculty 
Interaction 
Between Groups 28,235.371 3 9,411.790 *** 21.347 0.005 
Within Groups 5,211,818.005 11821 440.895    
Total 5,240,053.376 11824     
        
Enriching 
Educational 
Experiences 
Between Groups 21,538.836 3 7,179.612 *** 25.699 0.006 
Within Groups 3,302,508.692 11821 279.376    
Total 3,324,047.529 11824     
        
Supportive 
Campus 
Environment 
Between Groups 6,990.595 3 2,330.198 *** 7.767 0.002 
Within Groups 3,546,319.709 11821 300.002    
Total 3,553,310.304 11824     
*p < .05, **p < .01, ***p < .001 
Within the NSSE benchmark of academic challenge, the variable of 0-25% male 
enrollment had a significant positive mean differences with all other categories of        
26-40%, 41-60%, and over 61% male enrollment (5.15, p = .001, 3.94, p <.001 and 5.52, 
p < .001), suggesting that senior-year students attending colleges with a male enrollment 
of 0-25% reported higher levels of academic challenge than those students attending 
colleges within all other categories.  In addition, there was a statistically significant 
positive mean difference with the variable pairing of 41-60% male enrollment 
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percentages (1.20, p < .001), indicating that senior-year students attending colleges with 
male enrollment percentage of 41-60% scored higher levels of engagement within the 
academic challenge benchmark than their peers attending colleges with a male enrollment 
between 26-40%. 
Similar findings occurred within the NSSE benchmark of active and collaborative 
learning.  There are significant mean differences for the variable category of 0-25 % male 
enrollment and all other categories (3.58, p = < .001; 3.67, p < .001; and 4.62, p = 1.766).  
This suggests that senior-year respondents attending colleges with male enrollment of    
0-25% reported higher levels of active and collaborative learning activities than their 
peers attending colleges with higher male enrollment percentages. 
Within the NSSE benchmark of student-faculty interaction, there was a significant mean 
difference between respondents attending colleges with 0-25% male enrollment and all 
other male enrollment categories (7.75, p < .001; 6.19, p < .001; and 7.46, p =.007).  
Again, this seems to indicate that senior-year students attending colleges with the male 
enrollment of 0-25% reported higher levels of student-faculty interaction than those 
students attending all other colleges with higher male enrollment percentages.   In 
addition, a slight, but significant finding was discovered between those colleges with 41-
60% male enrollment and those colleges with 26-40% male enrollment (1.56, p = .001).   
Within the NSSE benchmark of enriching educational experiences, there is a 
significant mean difference between the pairings of 0-25% male enrollment and all other 
categories of 26-40%, 41-60% and over 61% male enrollment (6.82, p < .001; 6.01, 
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Table 4.17 
Tukey’s HSD Post Hoc test – Male Enrollment Percentage: Senior-year Students 
Dependent 
Variable 
Pctmale 
(I) Pctmale (J) 
Mean 
Difference (I-J) SE 
95% Confidence 
Interval 
LB UB 
Academic 
Challenge 
over 61% 
male 
enrollment 
41-60% male enr. -1.572  1.352 -5.045 1.901 
26-40% male enr. -.371  1.359 -3.864 3.122 
0-25% male enr. -5.516 ** 1.466 -9.283 -1.750 
41-60% 
male 
enrollment 
over 61% male enr. 1.572  1.352 -1.901 5.045 
26-40% male enr. 1.201 *** .262 .527 1.874 
0-25% male enr. -3.944 *** .608 -5.506 -2.382 
26-40% 
male 
enrollment 
over 61% male enr. .371  1.359 -3.122 3.864 
41-60% male enr. -1.201 *** .262 -1.874 -.527 
0-25% male enr. -5.145 *** .625 -6.751 -3.539 
0-25% 
male 
enrollment 
over 61% male enr. 5.516 ** 1.466 1.750 9.283 
41-60% male enr. 3.944 *** .608 2.382 5.506 
26-40% male enr. 5.145 *** .625 3.539 6.751 
Active and 
Collaborative 
Learning 
over 61% 
male 
enrollment 
41-60% male enr. -.950  1.628 -5.134 3.233 
26-40% male enr. -1.044  1.638 -5.252 3.164 
0-25% male enr. -4.622 * 1.766 -9.159 -.085 
41-60% 
male 
enrollment 
over 61% male enr. .950  1.628 -3.233 5.134 
26-40% male enr. -.094  .316 -.905 .718 
0-25% male enr. -3.672 *** .732 -5.553 -1.790 
26-40% 
male 
enrollment 
over 61% male enr. 1.044  1.638 -3.164 5.252 
41-60% male enr. .094  .316 -.718 .905 
0-25% male enr. -3.578 *** .753 -5.512 -1.644 
0-25% 
male 
enrollment 
over 61% male enr. 4.622 * 1.766 .085 9.159 
41-60% male enr. 3.672 *** .732 1.790 5.553 
26-40% male enr. 3.578 *** .753 1.644 5.512 
Student 
Faculty 
Interaction 
over 61% 
male 
enrollment 
41-60% male enr. -1.267  2.146 -6.781 4.247 
26-40% male enr. .291  2.158 -5.254 5.837 
0-25% male enr. -7.459 ** 2.327 -13.439 -1.479 
41-60% 
male 
enrollment 
over 61% male enr. 1.267  2.146 -4.247 6.781 
26-40% male enr. 1.559 ** .416 .489 2.628 
0-25% male enr. -6.192 *** .965 -8.671 -3.712 
26-40% 
male 
enrollment 
over 61% male enr. -.291  2.158 -5.837 5.254 
41-60% male enr. -1.559 ** .416 -2.628 -.489 
0-25% male enr. -7.750 *** .992 -10.299 -5.201 
0-25% 
male 
enrollment 
over 61% male enr. 7.459 ** 2.327 1.479 13.439 
41-60% male enr. 6.192 *** .965 3.712 8.671 
26-40% male enr. 7.750 *** .992 5.201 10.299 
*p < .05, **p < .01, ***p < .001 
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Table 4.17 - continued 
Tukey’s HSD Post Hoc test – Male Enrollment Percentage: Senior-year Students 
Dependent 
Variable Pctmale (I) Pctmale (J) 
Mean 
Difference 
(I-J) 
 
se 
95% Confidence 
Interval 
 LB UB 
Enriching 
Educational 
Experiences 
over 61% 
male 
enrollment 
41-60% male enr. -2.698  1.708 -7.087 1.692 
26-40% male enr. -1.883  1.718 -6.297 2.532 
0-25% male enr. -8.704 *** 1.853 -13.464 -3.944 
41-60% male 
enrollment 
over 61% male enr. 2.698  1.708 -1.692 7.087 
26-40% male enr. .815  .331 -.036 1.666 
0-25% male enr. -6.006 *** .768 -7.980 -4.032 
26-40% male 
enrollment 
over 61% male enr. 1.883  1.718 -2.532 6.297 
41-60% male enr. -.815  .331 -1.666 .036 
0-25% male enr. -6.821 *** .790 -8.850 -4.792 
0-25% male 
enrollment 
over 61% male enr. 8.704 *** 1.853 3.944 13.464 
41-60% male enr. 6.006 *** .768 4.032 7.980 
26-40% male enr. 6.821 *** .790 4.792 8.850 
Supportive 
Campus 
Environment 
over 61% 
male 
enrollment 
41-60% male enr. -3.793  1.770 -8.342 .755 
26-40% male enr. -3.179  1.780 -7.754 1.395 
0-25% male enr. -6.697 ** 1.920 -11.630 -1.764 
41-60% male 
enrollment 
over 61% male enr. 3.793  1.770 -.755 8.342 
26-40% male enr. .614  .343 -.268 1.496 
0-25% male enr. -2.904 ** .796 -4.949 -.858 
26-40% male 
enrollment 
over 61% male enr. 3.179  1.780 -1.395 7.754 
41-60% male enr. -.614  .343 -1.496 .268 
0-25% male enr. -3.517 *** .818 -5.620 -1.415 
0-25% male 
enrollment 
over 61% male enr. 6.697 ** 1.920 1.764 11.630 
41-60% male enr. 2.904 ** .796 .858 4.949 
26-40% male enr. 3.517 *** .818 1.415 5.620 
*p < .05, **p < .01, ***p < .001 
p < .001; and 8.70, p < .001 respectively).  This suggests that senior-year students 
attending colleges with a male enrollment of 0-25% reported higher levels of enriching 
educational experiences than those students attending colleges with higher male 
enrollment percentages.   
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Within the NSSE benchmark of a supportive campus environment, similar 
significant mean differences emerged between the variable category of 0-25% male 
enrollment and all other enrollment categories (3.52, p < .001; 2.90, p = .002; and 6.70,   
p = .003 respectively).  Again, this seems to indicate that senior-year students attending 
colleges with 0-25% male enrollment reported higher levels of supportive campus 
environment activities than those students attending colleges with higher male 
enrollment. 
Interaction Effects.  While examining the effects of time from coeducational 
transition and percentage of male enrollment, the potential interaction effects between 
these two variables were also explored using a factorial ANOVA.  As illustrated in Table 
4.18, there were only two engagement benchmarks that indicated a significant interaction 
effect between the two variables for first-year students.  Academic challenge and  
enriching educational experiences both had significant findings (827.19, p < .028 and 
976.42, p < .011 respectively).  However, the ή2 statistic for both academic challenge and 
enriching educational experiences benchmarks are less than .001 indicating an extremely 
small effect size.  This suggests that there is an interaction effect occurring within these 
two NSSE benchmarks.  That is, there is an optimal combination of time from 
coeducational transition (college type) and male enrollment percentage that predicts the 
highest level of engagement within the academic challenge and enriching educational 
environment benchmarks. 
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Table 4.18 
Factorial ANOVA—NSSE Benchmarks and College Type * Male Enrollment Percentage; 
First-year students 
 
Sour
ce 
Dependent 
Variable 
Type III Sum 
of Squares df Mean Square 
 
F 
Partial 
ή2 
Corrected 
Model 
AC 11,996.16 7 1,713.74 *** 10.08 0.004 
ACL 11,752.82 7 1,678.97 *** 7.50 0.003 
SFI 28,040.45 7 4,005.78 *** 13.45 0.005 
EEE 13,385.90 7 1,912.27 *** 12.59 0.005 
SCE 11,553.84 7 1,650.55 *** 5.25 0.002 
Intercept AC 2,411,454.06 1 2,411,454.06 *** 14,183.36 0.433 
ACL 1,521,710.11 1 1,521,710.11 *** 6,801.39 0.268 
SFI 1,062,533.46 1 1,062,533.46 *** 3,567.60 0.161 
EEE 648,614.93 1 648,614.93 *** 4,269.82 0.187 
SCE 3,086,055.65 1 3,086,055.65 *** 9,817.12 0.346 
College 
type 
AC 1,526.66 3 508.89 * 2.99 <0.001 
ACL 1,597.34 3 532.45  2.38 <0.001 
SFI 4,392.61 3 1,464.20 ** 4.92 0.001 
EEE 1,418.99 3 473.00 * 3.11 0.001 
SCE 3,594.93 3 1,198.31 * 3.81 0.001 
Pctmale AC 153.33 3 51.11  0.30 <0.001 
ACL 2,647.27 3 882.42 ** 3.94 <0.001 
SFI 3,933.70 3 1,311.23 ** 4.40 <0.001 
EEE 491.33 3 163.78  1.08 <0.001 
SCE 2,552.57 3 850.86 * 2.71 <0.001 
College 
type * 
Pctmale 
AC 827.19 1 827.19 * 4.87 <0.001 
ACL 20.36 1 20.36  0.09 <0.001 
SFI 206.66 1 206.66  0.69 <0.001 
EEE 976.42 1 976.42 * 6.43 <0.001 
SCE 190.38 1 190.38  0.61 <0.001 
Error AC 3,158,969.53 18580 170.02      
ACL 4,156,998.26 18580 223.74      
SFI 5,533,657.27 18580 297.83      
EEE 2,822,428.28 18580 151.91      
SCE 5,840,704.79 18580 314.35      
Total AC 58,801,468.15 18588        
ACL 38,441,189.85 18588        
SFI 27,009,981.17 18588        
EEE 17,705,157.32 18588        
SCE 79,792,047.69 18588        
Corrected 
Total 
AC 3,170,965.68 18587        
ACL 4,168,751.09 18587        
SFI 5,561,697.72 18587        
EEE 2,835,814.18 18587        
SCE 5,852,258.63 18587        
*p < .05, **p < .01, ***p < .001 
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Table 4.19 illustrates the estimated marginal means for both NSSE benchmarks of 
academic challenge and enriching educational experiences.  The data suggest that within 
the benchmark academic challenge for first-year students, the highest mean score is 
illustrated by the interaction of FWC 15-24 and 26-40% male enrollment (57.47), 
followed closely by the interaction of FWC 5-14 and 26-40% male enrollment (57.41).   
Within the NSSE benchmark of enriching educational experiences for first-year students, 
the data suggest that the interaction of FWC 5-14 and 26-40% male enrollment 
percentage produced the highest mean score (30.78) followed closely by the interaction 
of HCC and 0-25% male enrollment percentage (30.77).  This indicates that students 
attending former women’s colleges that are in the first decade of the coeducational 
transition, yet are able to attract 26-40% male enrollment report the highest engagement 
scores within this NSSE benchmark.  
For senior-year students, there were no observed interaction effects between time 
from coeducational transition (college type) and male enrollment percentage for any 
NSSE benchmark.  Due to the lack of variability in both the college type variable for 
senior-year students—just two categories of  FWC and HCC and the four large categories 
within the male enrollment percentage—an interaction between these variables was not 
observed. 
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Table 4.19 
Estimated Marginal Means—Selected NSSE Benchmarks and College Type * Male 
Enrollment Percentage: First-year students 
 
Dependent 
Variable College Type Percent Male Enrollment Mean 
Std. 
Error 
95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
Academic 
Challenge 
FWC 5-14 over 61% male enrollment .a . . . 
41-60% male enrollment .a . . . 
26-40% male enrollment 57.409 2.562 52.387 62.431 
0-25% male enrollment 52.583 1.812 49.032 56.134 
FWC 15-24 over 61% male enrollment .a . . . 
41-60% male enrollment .a . . . 
26-40% male enrollment 57.470 .990 55.529 59.411 
0-25% male enrollment .a . . . 
HCC over 61% male enrollment 55.364 .823 53.751 56.977 
41-60% male enrollment 54.978 .127 54.730 55.227 
26-40% male enrollment 53.855 .162 53.538 54.172 
0-25% male enrollment 56.338 1.074 54.234 58.443 
Enriching 
Educational 
Experiences 
FWC 5-14 over 61% male enrollment .a . . . 
41-60% male enrollment .a . . . 
26-40% male enrollment 30.784 2.421 26.039 35.530 
0-25% male enrollment 26.015 1.712 22.660 29.370 
FWC 15-24 over 61% male enrollment .a . . . 
41-60% male enrollment .a . . . 
26-40% male enrollment 27.891 .936 26.057 29.726 
0-25% male enrollment .a . . . 
HCC over 61% male enrollment 28.797 .778 27.272 30.321 
41-60% male enrollment 28.424 .120 28.189 28.659 
26-40% male enrollment 27.595 .153 27.295 27.894 
0-25% male enrollment 30.767 1.015 28.778 32.756 
Note:  .a This level combination of factors is not observed, thus the corresponding population marginal 
mean is not estimable 
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Discussion of the Findings 
Through the examination of the relationship between the predictor variables of 
college type and male enrollment percentage and the five NSSE benchmarks (academic 
challenge, active and collaborative learning, student-faculty interaction, enriching 
educational experience, and supportive campus environment), a number of findings 
emerged.  An analysis of the findings is presented through a discussion of each research 
question. 
Research question 1 
The results of the conditional model for senior-year female students with regard to 
entry status indicated that students who entered their current college as first-year students 
reported higher levels of engagement in four of five NSSE benchmarks.  Senior-year 
students who transferred into their college reported lower levels of engagement, with 
small effect size, with the lowest levels of engagement within the benchmarks of 
enriching educational experiences and supportive campus environment.  This finding is 
consistent with the literature indicating that transfer students tend to be less engaged than 
their non-transfer peers (Kinzie, et al., 2007; Kuh, 2003b). 
Just one benchmark indicated a significant finding with regard to entry status for 
first-year students.  First-year transfer students reported higher levels of engagement, 
with small effect size, within the benchmark of active and collaborative learning than 
their first-year non-transfer peers. This was an interesting finding for two reasons.  First, 
it was interesting to discover a significant finding for first-year transfer students as there 
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was an assumption that this would not be a large group at all.  Historically, most transfers 
occur at the end of the academic year for first-year students, not between the first and 
second semester.  Therefore, it was assumed that this would be a small group of students.  
Since the NSSE was given to these students during the spring semester, their first 
semester on campus, it was not expected that they would have participated in activities 
associated with the active and collaborative learning benchmark more than their non-
transfer peers (asked questions in class or contributed to class discussions, made a class 
presentation, worked with other students on projects, taught or tutored other students, 
etc.) by the time of the NSSE administration.  Second, the literature has indicated that 
transfer students historically feel marginalized on campus.  These feelings of 
marginalization tend to lead to behaviors more in line with isolation and separation, 
rather than collaboration and inclusion.  First-year transfer students could be making a 
conscious effort to integrate themselves into the college community more fully.  Since 
this is a student-level variable, it is unclear whether it is a function of single-sex 
education, coeducation, or the transition to coeducation.  
When examining the results of the conditional model for both first-year and 
senior-year students, there was a significant relationship between engagement levels and 
students reporting their race as Hispanic or Black. Across all five benchmarks, students 
reporting their race as Hispanic indicated higher levels of engagement than the reference 
group of Caucasian students.  Students reporting their race as Black indicated higher 
levels of engagement in four of the five benchmarks (active and collaborative learning, 
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student-faculty interaction, enriching educational experience and supportive campus 
environment) when compared to the reference group.  These findings, across all 
benchmarks, indicated small effect sizes.  This finding contradicts the literature 
indicating that students of color tend to feel marginalized and isolated on campus.  
However, marginalized groups such as minorities report increased student satisfaction 
levels and higher retention and graduation rates when engaged by the college (Kuh, 
2009b).  Within this study, the higher levels of engagement for both first-year and senior-
year Black and Hispanic students might be because this study was limited to female 
respondents. 
The results of the conditional model for both first-year and senior-year students 
regarding the student level variable of self-reported grades indicated lower levels of 
engagement with decreasing grades across all benchmarks.  That is, students who self-
reported grades of B had lower levels of engagement than the reference group of self-
reported grades of A, and students who self-reported grades of C had even lower levels of 
engagement.  The findings indicated moderate to large effect sizes in the NSSE 
benchmarks of active and collaborative learning, student-faculty interaction, enriching 
educational experiences and supportive campus environment.  This outcome is consistent 
with the literature suggesting that students who are more engaged in educationally 
purposeful activities tend to have higher levels of academic achievement (Hu & Kuh, 
2002; Kuh, et al., 1997; Pascarella & Terenzini, 2005). 
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The one exception was that first-year students who self-reported a grade of B 
reported higher levels of engagement within the benchmark of student-faculty interaction 
when compared to the reference group.  This suggests that first-year students who self-
reported grades of B also reported higher levels of participation in activities such as 
discussing grades or assignments, sharing ideas from readings, working on research 
projects, and so forth when compared to the reference group.  This suggests that first-year 
students may be seeking out these types of activities in an effort to improve their grades.  
In addition, for all benchmarks except academic challenge, senior-year students reported 
lower levels of engagement with decreasing grades than first-year students, suggesting 
that seniors were less engaged than first-year students reporting similar grades.  These 
findings indicated moderate to large effect sizes. 
The results of the conditional model for both first-year and senior-year students 
regarding the student-level variable of residency indicates that, for four of the five NSSE 
benchmarks, commuters indicated lower levels of engagement (active and collaborative 
learning, student-faculty interaction, enriching educational experience and supportive 
campus environment).  Specifically, there was a significant relationship, with small effect 
size, between students who reported living within driving distance and lower engagement 
levels when compared to the reference group of residence students.  This finding supports 
the literature that commuter students tend to be less engaged in educationally purposeful 
activities than their on-campus residence peers.  Commuter students, as a group, tend to 
spend less time on campus, work off-campus jobs and are less involved in general 
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campus life when compared to residence students (Astin, 1993; Cobbs, 2008; Kuh, 
2009b; Pascarella, et al., 1994). 
However, senior-year students living in the sorority house environment reported 
higher levels of engagement, with small effect size, in three of the five NSSE benchmarks 
when compared to both first-year and senior-year on-campus residents (active and 
collaborative learning, student-faculty interaction and enriching educational experience).  
This suggests that the sorority house living experience could provide an environment for 
senior-year students that allows them to engage in more educationally purposeful 
activities within these benchmarks (working with other students on projects, participating 
in community-based or service-learning projects, talking about career plans with faculty 
members, had conversations with students who are different, participation in co-
curricular activities, and so forth). 
The introduction of the college-level variables of college type and male 
enrollment percentage indicated far fewer significant differences.  These findings are 
outlined in Table 4.20.  With regard to college type, the data suggest that first-year 
students attending former women’s colleges reported lower levels of engagement than 
their peers attending women’s colleges in three of the five NSSE benchmarks (active and 
collaborative learning, enriching educational experiences, and supportive campus 
environment), while senior-year students attending former women’s colleges reported 
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Table 4.20 
Summary of Study Results by NSSE Benchmarks – Research Question 1 
Note. Reference Groups:  College Type = WC, Male Enrollment Percentage = 61+% 
 
Both the active and collaborative learning and the student-faculty interaction 
benchmarks indicated a progression in engagement levels with a change in college type. 
That is, first-year students attending former women’s college in the 5th–14th year of 
coeducation transition indicated a lower level of engagement than students attending 
NSSE Benchmark Level Two Variables 
College Type / Male Enrollment 
Percentage from reference group  
Academic Challenge SRs:  WC > HCC 
Active and Collaborative 
Learning 
FYs: WC > FWC 5-14  
WC > HCC 
Student/Faculty Interaction 
FYs: 
SRs: 
WC > HCC 
61+% male enrollment > 26-40% male 
enrollment 
WC > FWC  
WC > HCC 
Enriching Educational 
Experiences 
FYs: 
SRs:   
WC > FWC 5-14 
WC > HCC 
 
FYs: 
SRs:   
WC > HCC  
WC > FWC 5-14  
61+% male enrollment < 26-40% and 41-60% 
male enrollment 
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women’s colleges, and students attending historically coeducational colleges indicated an 
even lower level of engagement.  This suggests that as first-year female students attend 
colleges that are moving further from their coeducational transition, they are reporting 
lower levels of engagement in activities associated with active and collaborative learning 
(making class presentations, working with classmates on projects, tutored or taught other 
students, participated in a service learning project, and so forth) as well as activities 
associated with student-faculty interaction (discussing ideas from readings, talking about 
career plans, working on a research project, and so forth).  This indicates that women 
attending former women’s colleges are beginning to experience some of the micro-
inequities of the chilly climate as outlined by Sandler within these two benchmarks 
(Sandler, 2010).  The engagement levels of female students attending former women’s 
colleges are moving along the continuum closer to those levels of female students 
attending historically coeducational colleges. Women are taking fewer leadership roles 
within the classroom and reporting fewer instances of collaborative learning—all 
hallmarks of the chilly climate.  This indicates that with this benchmark former women’s 
colleges are not able to hold onto the unique ability to engage women as they move 
further from their women’s college roots. 
Interestingly, senior-year respondents reported decreasing levels of engagement 
when compared to the reference group of women’s colleges within the NSSE benchmark 
of student-faculty interaction.  Senior-year students who attended former women’s 
colleges reported lower levels of student-faculty interaction than their peers attending 
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women’s colleges, and those students attending historically coeducational colleges 
reported even lower levels of student-faculty interaction.  That is, for senior-year 
students, as the college type changed to reflect a more coeducational educational 
environment, their levels of engagement with activities associated with student-faculty 
interaction decreased.  This finding supports the research indicating that women are less 
likely to be active participants within the classroom in a coeducational setting (Hall & 
Sandler, 1982, 1984; Kinzie, et al., 2007; Miller-Bernal & Poulson, 2006; Pascarella, et 
al., 1997; Sandler, 2010).  Within this study, women are interacting with the faculty at 
lower levels as the time from coeducation increases.  This suggests that even though 
women are becoming more prevalent in higher education classrooms, the classroom is 
not reflecting this woman-centric environment.   
First-year students attending a former women’s college also reported lower 
engagement levels in both the enriching educational experiences and the supportive 
campus environment benchmarks as compared with their peers attending women’s 
colleges.  However, these findings were not replicated for senior-year students.  These 
findings suggest that first-year students are less engaged than their peers attending 
women’s colleges in activities associated with co-curricular activities and complementary 
learning opportunities outside the formal classroom environment.  This could be related 
to former women’s colleges attempting to provide a co-curricular campus life more in 
line with a coeducational campus environment.  However, this finding is not consistent as 
students persist to senior-year status.  As students mature through their four years, they 
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are more likely to take advantage of these opportunities, both in leadership as well 
participation. 
Research question 2a 
Examining the difference in engagement levels with regard to time from 
coeducational transition, an ANOVA was completed to determine whether former 
women’s colleges were more closely aligned with their women’s college or historically 
coeducational college peers.  These findings are summarized in Table 4.21. 
Academic challenge.  With regard to the NSSE benchmark of academic challenge, it was 
determined that first-year students attending both women’s colleges and former women’s 
colleges in the 15th–24th year of coeducational transition were more engaged in activities 
comprising academic challenge than their peers attending historically coeducational 
colleges.  In addition, there was no significant difference between engagement levels 
within the benchmark of academic challenge between women’s colleges and either of the 
former women’s college categories.  This suggests that student’s attending former 
women’s colleges in the 15th–24th year of coeducation transition report engagement 
levels that are more closely aligned to their peers attending women’s colleges than their 
peers attending historically coeducational colleges. 
Interestingly, there was not a significant difference between those students 
attending former women’s colleges in the 5th–14th years of their coeducational transition 
and any other time from coeducational transition category.  One might have assumed that 
since the FWC 15-24 category was more closely aligned with the WC category, a similar   
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Table 4.21 
Summary of Study Results – Research Question 2a and 2b 
 Time from  
Coeducational Transition 
Male Enrollment 
Percentage 
All 
Significant + mean difference 
between WC and HCC across all 
benchmarks 
Significant + mean difference 
between 0-25% respondents and the 
two mid-range enrollment categories  
across all benchmarks 
FYs: 
• FWC are more closely aligned with 
WC in AC and SFI 
• FWC are more closely aligned with 
HCC in EEE and SCE 
• Rebound seen within the mid-range 
enrollment categories in AC and 
SCE 
• A polarity in engagement levels in        
0-25% and over 61% male 
enrollment in ACL and SFI 
SRs: 
• FWC are more closely aligned with 
WC in AC and EEE 
• FWC are more closely aligned with 
HCC in ACL, SFI and SCE 
• Rebound seen within the mid-range 
enrollment categories in AC, SFI, 
and SCE 
• Declining progression of 
engagement levels with increasing 
male enrollment in ACL and EEE 
 
finding would have been evident for the FWC 5-14, since this category of schools are 
even closer to WC in terms of their time from coeducational transition.  This finding 
could be related to the common practice of former women’s colleges earlier in their 
transition adding ―male-centric‖ academic majors while at the same time attempting to 
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hold onto the academic rigor common in women’s colleges.  As such, they are not 
distinguished from either the women’s colleges or coeducational college categories. 
For senior-year respondents, engagement levels within academic challenge for 
students attending both women’s colleges and former women’s colleges were 
significantly different, with small effect sizes, than for those students attending 
historically coeducational colleges.  When compared to historically coeducational 
colleges, senior-year students attending former women’s colleges participated in more 
activities associated with academic challenge, while students attending women’s colleges 
were even more engaged.  The progression of engagement within this benchmark of 
academic challenge supports the literature suggesting that women attending women’s 
colleges are more engaged cognitively than their peers attending historically 
coeducational colleges.  This finding also supports the chilly climate literature suggesting 
that women attending coeducational colleges are less likely to actively participate in the 
classroom and other academic pursuits when compared to their peers attending women’s 
colleges (Hall & Sandler, 1982, 1984; Kinzie, et al., 2007; Miller-Bernal & Poulson, 
2006; Pascarella, et al., 1997).    
Also consistent with the findings for first-year students, there was no significant 
difference in engagement levels between those students attending women’s colleges and 
former women’s colleges.  This suggests that senior-year students attending former 
women’s colleges report engagement levels within the benchmark of academic challenge 
more closely aligned to those students attending women’s colleges. 
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Active and collaborative learning.  With regard to the NSSE benchmark of 
active and collaborative learning, it was determined that for first-year students, there was 
a significant difference, with small effect size, in engagement levels for students 
attending women’s colleges and their peers attending historically coeducational colleges.  
This finding is consistent with earlier literature suggesting that students attending 
women’s colleges reported higher levels of participation in educationally purposeful 
activities such as those within the active and collaborative learning benchmark (Kinzie, et 
al., 2007; Wolf-Wendel, 2003).  However, there was no significant finding between the 
former women’s college categories and either women’s colleges or historically 
coeducational colleges. 
For senior-year respondents, there was a significant relationship, with small effect 
size, between those students attending women’s colleges and those students attending 
both former women’s colleges and historically coeducational colleges.  The data indicate 
that senior-year students attending women’s colleges report higher engagement levels 
within the active and collaborative learning benchmark than their peers attending former 
women’s colleges and even higher levels still for students attending historically 
coeducational colleges.  This deceasing progression in engagement scores suggest that 
senior-year students are becoming less engaged in collaborative classroom activities such 
as working with classmates, speaking in class and participating in discussions outside of 
class.  However, there was no difference in engagement levels between senior-year 
students attending former women’s colleges and those attending historically 
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coeducational colleges.  This suggests that within the active and collaborative learning 
benchmark, as the time from coeducational transition increases, the engagement levels 
for students attending former women’s colleges are more closely aligned with students 
attending historically coeducational colleges. 
Student-faculty interaction.  With regard to the NSSE benchmark of student-
faculty interaction for first-year students, the data indicates a significant difference, with 
small effect size, between those students attending historically coeducational colleges and 
their peers attending all other categories of colleges.  Of note is that students attending 
former women’s colleges earlier in their coeducational transition reported higher levels of 
engagement in student-faculty interaction than those students attending former women’s 
colleges later in their transition.  This would seem to suggest that as the time from 
coeducational transition increases, levels of engagement within this benchmark 
progressively decrease and become more closely aligned with historically coeducational 
colleges.   
For senior-year students, the data indicates a significant difference, with small 
effect size, in engagement levels between students attending women’s colleges and those 
students attending both former women’s and historically coeducational colleges.  
Women’s college respondents reported higher levels of engagement than those students 
attending former women’s colleges and even higher still than those students attending 
historically coeducational colleges.  This finding is consistent with the literature 
suggesting that women who attend women’s colleges are more engaged in those activities 
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associated with student-faculty interaction (Kinzie, et al., 2007; Pascarella, et al., 1997; 
Wolf-Wendel, 2003).  In addition, this study finds that as the time from coeducational 
transition increases, senior-year students report decreasing levels of engagement within 
the benchmark of student-faculty interaction.   
This declining progression of student-faculty interaction suggests that senior-year 
students are interacting less with faculty on an individual basis as the time from 
coeducation increases.  One of the more frequently cited advantages of attending 
women’s colleges is the availability and mentorship of faculty (Kinzie, et al., 2007; 
Langdon, 2001; Women's College Coalition, 2009).  High levels of student-faculty 
interaction create opportunities for individual mentoring, internships, involvement in 
research projects, and so forth.  These opportunities provide support for women, 
particularly in the sciences where women are under-represented.   
In a coeducational setting, without specific strategies in place, these opportunities 
for women are often diluted by the presence of men.  In this study, the decreasing 
progression of engagement levels for female senior-year students illustrates this 
phenomenon even in the presence of smaller class sizes, academic major advisors, 
internship opportunities and other student-faculty factors that would be associated with 
senior-year students. This declining progression is also at odds with the finding for first-
year students.  This split in the engagement levels with student-faculty interaction 
between first-year and senior-year students could be a function of the First Year Seminar 
experience, a practice that is common in colleges and universities.   
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While taking different forms, the First Year Seminar experience traditionally 
incorporates intensive faculty involvement with the first-year class, both in traditional 
and non-traditional educational settings.  While senior-year students are often involved in 
capstone courses, such as a Senior Seminar, it seems that these engagement levels are not 
maintained over time.  It is possible that senior-year students are spending more time off 
campus, thus impacting senior-year student-faculty interaction engagement levels.  
Activities such as off-campus employment and housing, involvement in more co-
curricular activities, and so forth, could mitigate the assumed benefit of smaller class 
sizes, senior capstone courses, and academic major advisors prevalent within the senior 
year. 
Enriching educational experiences.  With regard to the NSSE benchmark of 
enriching educational experiences, for first-year students, the data indicate a significant 
difference, with small effect size, in engagement levels between students attending 
women’s colleges and their peers attending all other categories of colleges.  The reported 
engagement levels between both categories of former women’s colleges and historically 
coeducational colleges were similar when compared to the engagement levels reported by 
women’s college respondents.  This finding continues to support earlier literature 
supporting the women’s college experience (Kinzie, et al., 2007; Miller-Bernal & 
Poulson, 2006; Wolf-Wendel, 2003). 
However, there was no significant difference in reported engagement levels 
between first-year students attending either category of former women’s college and 
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those attending historically coeducational colleges.  This suggests that first-year students 
attending former women’s colleges report participating in activities associated with an 
enriching educational experience at levels similar to those students attending historically 
coeducational colleges. 
The data associated with senior-year student respondents indicated a significant 
difference, with small effect size, in engagement levels associated with enriching 
educational experiences between students attending both women’s colleges and former 
women’s colleges and those students attending historically coeducational colleges.  
Students attending historically coeducational colleges reported lower levels of 
engagement than their peers at former women’s colleges and even lower than those 
attending women’s colleges.  This progression suggests that as the time from 
coeducational transition increases, levels of engagement within the enriching educational 
experiences benchmark decreases.  There was no significant finding between those 
students attending women’s colleges and those attending former women’s colleges, also 
suggesting that women attending former women’s colleges report levels of engagement 
within this benchmark at levels similar to those students attending women’s colleges. 
For this benchmark, former women’s colleges have been able to retain their 
woman-centric mission of providing learning opportunities outside the classroom more 
closely aligned to women’s colleges.  Even with an increasing female student population, 
historically coeducational colleges still demonstrated significant negative differences in 
reported educational enriching experiences levels for their senior-year students. 
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Supportive campus environment.  Regarding the NSSE benchmark of 
supportive campus environment the data indicates a significant relationship, with small 
effect size, in engagement levels between those first-year students attending women’s 
colleges with those attending former women’s colleges in the 15th–24th year of 
coeducational transition as well as those attending historically coeducational colleges.  
First-year students attending women’s colleges reported higher levels of engagement 
when compared to their peers attending either former women’s colleges in the 15th-24th 
year of coeducational transition or historically coeducational colleges.  Interestingly, 
students attending former women’s colleges actually reported lower levels of engagement 
within this benchmark than those attending historically coeducational colleges. However, 
there was no significant difference in engagement levels between either of the former 
women’s college categories and historically coeducational colleges.  This suggests that as 
time from coeducation transition increases, students report a supportive campus 
environment more closely aligned to historically coeducational colleges.  This finding 
suggests that the chilly climate could be emerging in former women’s colleges as they 
continue to develop a coeducational culture over time. 
The data associated with senior-year students  indicated a significant difference, 
with small effect size, in engagement levels between students attending women’s colleges 
with those attending both former women’s colleges and historically coeducational 
colleges.  There was no significant mean difference in engagement levels between senior-
year students attending former women’s colleges and those attending historically 
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coeducational colleges.  As such, this suggests that as colleges undergo the coeducational 
transition, they are providing support that helps their female students thrive both 
academically and socially on levels more closely aligned to that of historically 
coeducational colleges.  This finding also supports the literature suggesting that students 
who attend women’s colleges perceive a more supportive environment than those 
attending coeducational colleges (Hall & Sandler, 1982, 1984; Kinzie, et al., 2007; 
Miller-Bernal, 1993; Pascarella, et al., 1997; Tidball, 1980). 
Research question 2b 
Examining the difference in engagement levels with regard to the male enrollment 
percentage, an ANOVA was completed to determine whether former women’s colleges 
were more closely aligned with their women’s college or historically coeducational 
college peers. 
Academic challenge.  With regard to the NSSE benchmark of academic 
challenge, for both first-year and senior-year students, the data indicated a significant 
difference, with small effect size, between students attending colleges with 0-25% male 
enrollment and those attending colleges with 26-40% and 41-60% male enrollment.  This 
suggests that students attending colleges with extremely low male enrollment report 
higher levels of participation in activities associated with academic challenge.  
Interestingly, the data suggest that students attending colleges with male enrollment 
between 41-60% report slightly higher levels of engagement within this benchmark than 
students attending colleges with 26-40% male enrollment.  This suggests a possible 
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―rebound‖ in engagement levels after a college enrolls more than 40% men, however not 
to the level reported at the 0-25% levels.   
A rebound could occur when a college employs specific strategies to become 
―welcoming‖ for the new male classes.  These initial strategies, specifically when 
attempting to increase male enrollment, could be seen as more ―male-centric‖ and 
perceived negatively by their female students.  However, as male enrollment percentage 
increases to the point of a critical mass within the former women’s college, these male-
centric strategies, and resultant levels of participation, could level out over time.  
Interestingly, there was no significant difference in engagement levels within this 
benchmark between first-year students attending colleges with over 61% male enrollment 
and any other enrollment category.  While it might be assumed that within a college with 
a male enrollment percentage of over 61%, women would perceive dissimilar levels of 
engagement than colleges with different enrollment percentages, it seems that no 
statistically significant differences exist.  Oftentimes, colleges will develop strategies to 
target and involve specific minorities on campus including the activities associated with 
academic challenge.  Therefore, this finding could be due to a possible implementation of 
specific strategies to involve the female minority in activities associated with academic 
challenge. 
Active and collaborative learning.  Pertaining to the NSSE benchmark of active 
and collaborative learning, the data indicate a significant difference, with small effect 
size, between first-year students attending colleges with 0-25% male enrollment and 
 THE COEDUCATION OF WOMEN’S COLLEGES  152 
 
those attending colleges with 26-40% and 41-60% male enrollment percentage.  The data 
indicated similar engagement levels between the 26-40% and 41-60% enrollment 
categories.  Of note is the finding of higher engagement levels reported by first-year 
students attending colleges with over 61% male enrollment when compared with those 
students attending the mid-range enrollment categories.  These findings suggest that first-
year students attending colleges with either extremely low or extremely high male 
enrollment report higher levels of participation in activities associated with active and 
collaborative learning than those students attending colleges with mid-range male 
enrollment.  This polarity in engagement levels suggests that when women are either the 
overwhelming majority or minority, they seem to participate more collaboratively with 
their peers, both male and female.  Within the majority, there might be a comfort level of 
working collaboratively among peers, while in the minority, there might be specific 
woman-centric strategies put in place to encourage and solicit the participation of 
women. 
With regard to senior-year students, the data indicate a significant difference, with 
small effect size, between students attending colleges with 0-25% male enrollment 
percentage and those seniors attending all other enrollment category colleges.  In 
addition, a declining progression is evident in engagement levels throughout each of the 
male enrollment percentage categories.  That is—the colleges with the lowest male 
enrollment percentages have the highest engagement levels, while the colleges with the 
highest male enrollment percentage have the lowest engagement levels for this 
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benchmark.  This finding also supports the literature suggesting that women perceive 
more negative experiences within the classroom with the presence of men (Kinzie, et al., 
2007; Sandler, 2010).  This seems to be true even as the overall campus enrollment of 
women is nearing, or even passing, the point of the majority.   
Student-faculty interaction.  The data associated with the NSSE benchmark of 
student-faculty interaction indicate a similar finding to that of active and collaborative 
learning for first-year students.  There is a significant difference, with small effect size, in 
engagement levels between those students attending colleges with 0-25% male 
enrollment and those students attending colleges with 26-40% and 41-60% male 
enrollment.  Comparable to the findings within active and collaborative learning, students 
attending colleges with male enrollment over 61% also reported higher levels of 
engagement within this benchmark when compared to those students enrolled in colleges 
with mid-range male enrollment.  This polarity in engagement levels within student-
faculty interaction indicates that students attending colleges with extremely low or 
extremely high male enrollment percentages report higher levels of participation in 
activities associated with student-faculty interaction than those students attending 
colleges with mid-range male enrollment percentages.  Similar to the active and 
collaborative learning benchmark, this polarity in engagement levels could be the result 
of a comfort level for women when in the majority or of specific engagement strategies 
employed by the college when women are in the minority. 
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The data associated with senior-year students within the student-faculty 
interaction benchmark indicates a significant difference, with a small effect size, between 
students attending colleges with 0-25% male enrollment and those attending colleges 
within all other enrollment categories.  There is a slight, but significant difference, with 
small effect size, in engagement levels between those senior-year students attending 
colleges with 26-40% and 41-60% male enrollment.  Of interest is the slight rebound in 
engagement levels seen within the 41-60% category.  That is, senior-year students 
attending colleges with 41-60% male enrollment percentage were slightly more engaged 
than their peers attending colleges with 25-40% male enrollment.  Like the academic 
challenge benchmark, this rebound could be a function of men reaching a critical mass 
within the undergraduate population and a leveling of male-centric engagement 
strategies.  There was not a significant difference in engagement levels within this 
benchmark between the colleges with mid-range enrollments and those colleges with 
over 61% male enrollment.   
Enriching educational experiences.  With regard to the NSSE benchmark of 
enriching educational experiences, the data associated with first-year students indicate a 
significant difference, with small effect size, between students attending colleges with 
male enrollment of 0-25% and all other male enrollment categories.  Interestingly, the 
data indicates the greatest mean difference between first-year students attending colleges 
with 0-25% male enrollment and those attending colleges with 26-40% male enrollment, 
with decreasing mean differences with 41-60% and over 61% male enrollment.  There 
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was a small, but significant mean difference in engagement levels between the two mid-
range enrollment categories.   
The data associated with senior-year students indicates a significant mean 
difference, with a small effect size, between students attending colleges with 0-25% male 
enrollment and all other male enrollment categories.  There was just a slight change in the 
mean differences of both the mid-range male enrollment percentages with the 0-25% 
male enrollment category.  That is, the mean differences of the two mid-range male 
enrollment categories were extremely similar, demonstrating no significant difference 
between the two.  These mid-range enrollment categories also illustrate higher 
engagement levels than those of the over 61% male enrollment, indicating a declining 
progression in engagement levels within this benchmark.  These findings indicate that 
senior-year students report higher levels of participation in those activities associated 
with an enriching educational experiences when attending colleges with lower male 
enrollment.   
This is consistent with the chilly climate literature that suggest an increasing male 
presence adversely affects students’ participation in activities on campus and other co-
curricular offerings (Kinzie, et al., 2007; Miller-Bernal, 1993; Miller-Bernal & Poulson, 
2006; Sandler, 2010).  This finding reflects an increasing feeling of isolation and 
marginalization for women within this benchmark.   
Supportive campus environment.  The data associated with the NSSE 
benchmark of supportive campus environment indicate a significant mean difference in 
 THE COEDUCATION OF WOMEN’S COLLEGES  156 
 
engagement levels between first-year students attending colleges with 0-25% male 
enrollment and those attending colleges with 26-40% and 41-60% male enrollment.  
Interestingly, similar to the data associated with the benchmark academic challenge, the 
data also suggests that students attending colleges with male enrollment between 41-60% 
report higher levels of engagement than students attending colleges with male enrollment 
between 26-40%.  This also suggests a possible rebound in engagement levels after a 
college enrolls more than 40% men, however not to the level reported at the 0-25% male 
enrollment.  Of note, there was no significant difference in engagement levels within this 
benchmark between first-year students attending colleges with over 61% male enrollment 
and any other enrollment category.  This finding suggests that, overall, engagement levels 
within the supportive campus environment benchmark do decline as male enrollment 
percentages increases. 
With regard to senior-year students, the data indicate significant mean differences, 
with small effect sizes, in engagement levels reported by students attending colleges with 
male enrollment percentages of 0-25% and all other male enrollment categories.  There 
were no significant findings found between any of the remaining enrollment categories.  
This suggests that senior-year students perceive colleges with extremely low male 
enrollment to provide a more supportive campus environment than those colleges with 
higher male enrollments percentages.  These findings suggest that there are advantages 
for women to attend colleges that have achieved a critical mass of female students. 
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These findings are similar to those within the enriching educational experiences 
benchmark.  That is, these findings also support the chilly climate literature suggesting 
increasing perceived negative micro-inequities with regard to the quality of  relationships 
with students, faculty and administration as well as institutional support (Kinzie, et al., 
2007; Sandler, 2010). 
Interaction effects 
The data indicated that just two NSSE benchmarks for first-year students 
exhibited any interaction effects between the two predictor variables of time from 
coeducational transition (college type) and male enrollment percentage.  There were no 
observed interaction effects for senior-year students.  Interaction effects were explored to 
determine any possible combination of the two predictor variables that might produce the 
best engagement levels within the NSSE benchmarks. 
With regard to academic challenge, the data suggest that students attending 
former women’s colleges in the 5th–14th year of coeducational transition with a male 
enrollment percentage of 26-40% exhibited the highest level of engagement.  When taken 
alone, neither the FWC 5-14 variable, nor the 26-40% variables exhibited significant 
mean differences within the academic challenge benchmark for first-year students.  
However, when taken together, the interaction of these two variables combined for the 
highest levels among all other interaction combinations.  They were followed closely by 
students attending former women’s colleges in the 15th to 24th year of coeducational 
transition with a male enrollment of 26-40%.  This suggests that students are more 
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engaged within the NSSE benchmark of academic challenge when attending a former 
women’s college with a low mid-range male enrollment percentages.  This combination 
might provide the optimum educational environment for the activities associated with 
academic challenge.  That is, the college would seem to have the commitment to the 
academic rigor of a women’s college, but provide a coeducational environment where 
women are still the critical mass. 
With regard to the NSSE benchmark of enriching educational experiences, the 
data indicates the highest level of engagement occurs with the interaction of two sets of 
variables.  The interaction combination of the FWC 5-14 and 26-40% male enrollment 
variables as well as the interaction combination of HCC and 0-25% male enrollment 
percentage variables indicate that lower categories of male enrollment seem to contribute 
to higher levels of engagement for female students within the enriching educational 
experiences benchmark.  This suggest that students attending former women’s colleges 
early in their coeducational transition and a sizeable male enrollment percentage are 
engaging in those activities consistent with enriching educational experiences.  In 
addition, the data suggest that within this benchmark, the effects of the chilly climate may 
be mitigated for students attending a historically coeducational college by an extremely 
low male enrollment percentage. 
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Chapter 5 
Discussion and Conclusions 
This chapter summarizes the study, including a discussion of the findings with 
recommendations for further study.  First, a review of the research questions along with a 
discussion of the findings in relation to the relevant research discussed earlier is 
presented.  Next, conclusions for future research are discussed. 
As outlined earlier, colleges and universities interested in students achieving 
successful educational outcomes must consider student engagement factors (Astin, 1993; 
Kuh, 1999; Kuh, et al., 2008; Pascarella, et al., 2010).  Assessment tools are essential to 
higher education professionals as a means to identify areas of improvement within 
student development and retention goals.  Researchers have found that student 
engagement has a positive relationship with cognitive and psychosocial development.  In 
addition, researchers have confirmed that student engagement is an essential contributing 
factor to the quality of the educational experience  (Astin, 1984, 1993, 1999; Kuh, 1999, 
2009b; Pascarella, 2006; Pascarella & Terenzini, 2005; Tinto, 1993).  Researchers 
studying the educational climate for women have found that women’s colleges tend to 
provide an educational climate that seems to support higher levels of engagement and 
satisfaction for their female students when compared with historically coeducational 
colleges (Hall & Sandler, 1982, 1984; Kinzie, et al., 2007; Miller-Bernal, 1989, 1993; 
Tidball, 1980; Wolf-Wendel, 2003).  This study examined student engagement at former 
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women’s colleges to determine whether coeducation transition factors have a relationship 
with these engagement levels. 
The purpose of this study was to explore engagement levels of  female students 
attending former women’s colleges as compared to female students attending women’s 
colleges and coeducational colleges to determine whether a difference existed that could 
be related to either the time elapsed from coeducational transition or to male enrollment 
percentage.   
Research Questions 
In exploring the relationship between student engagement levels and college type, 
the following research questions were investigated: 
1. After controlling for the self-reported background characteristics of race, 
transfer status, residency status, and cumulative grades, was there a significant 
difference in engagement levels between female students who attended former 
women’s colleges and those who attended historically coeducational colleges 
or women’s colleges?   
2. If the engagement levels of female students who attended former women’s 
colleges and historically coeducational colleges were significantly different 
from the engagement levels of students who attended women’s colleges, was 
there a difference between these engagement levels and 
a. the time from coeducational transition of these former women’s colleges? 
or 
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b. the percent of men enrolled within these former women’s colleges and 
coeducational colleges? 
Conclusions and Interpretations 
 Three major conclusions have been synthesized based on the analysis of the data 
presented in Chapter 4.  First, female students attending women’s colleges tend to be 
more engaged across all NSSE benchmarks when compared to students attending former 
women’s colleges and coeducational colleges.  Second, engagement levels decrease 
within selected NSSE benchmarks as the time from coeducational transition increases. 
Third, female students in both former women’s colleges and historically coeducational 
colleges are more engaged when there are fewer male students.  These conclusions 
indicate that even though women are an increasing majority on many college campuses, it 
cannot be assumed that a woman-centric pedagogy exists.  Rather, within selected 
educational domains, women are continuing to feel marginalized within a coeducational 
college setting.  For selected benchmarks, these levels of disengagement are related to 
either time from coeducational transition or male enrollment percentage. 
Conclusion One: Women’s colleges 
This study supports the literature indicating that students attending women’s 
colleges are more engaged both in and out of the classroom.  Higher engagement levels 
were indicated for students attending women’s colleges across all benchmarks, with the 
greatest difference occurring between women’s colleges and historically coeducational 
colleges. This finding supports the chilly climate literature suggesting that women 
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attending coeducational colleges are not as engaged within the educational environment 
as their peers attending women’s colleges (Hall & Sandler, 1982, 1984; Kinzie, et al., 
2007; Miller-Bernal, 1993; Pascarella, et al., 1997; Wolf-Wendel, 2003). 
The findings of this study directly support the conclusions offered by Kinzie, et 
al. (2007), regarding the engagement levels of women attending women’s colleges.  Like 
Kinzie,  this study found that women attending women’s colleges report higher levels of 
engagement across all NSSE benchmarks compared to their peers attending historically 
coeducational colleges.  This suggests that women are engaging in educationally 
purposeful activities both in and out of the classroom more frequently and intensely when 
attending women’s colleges. 
Findings from this study also confirm that female students attending women’s 
colleges are more actively engaged in classroom activities, interact more with students 
from diverse ethnic and racial backgrounds, and collaborate more with their peers both in 
and out of the classroom.  This is consistent with the literature that asserts that the 
absence of men in a women’s college setting encourages women to assume leadership 
roles on campus, participate actively within the classroom and be actively engaged in the 
educational process (Langdon, 2001; Women's College Coalition, 2009). 
Both first-year and senior-year students attending women’s colleges reported the 
largest differences in the NSSE benchmark of student-faculty interaction.  This finding is 
consistent with Kinzie, et al.’s, (2007) conclusion that students attending women’s 
colleges find their faculty to be more accessible as well as faculty serving as role models 
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and mentors.  In addition, the higher levels of student-faculty interaction in women’s 
colleges support the premise that faculty at women’s colleges tend to provide more 
opportunities for interaction and mentorship, particularly in the sciences (M. Kim & 
Alvarez, 1995; Tidball, 1980). 
Within women’s colleges, senior-year students reported higher levels of 
involvement in educationally purposeful activities than even their first-year peers.  It 
appears that this may be a reflection of senior-year students being more aware and 
invested in the ―women taking women seriously‖ framework of women’s colleges.  
Senior-year students attending women’s colleges reported the highest levels of 
engagement throughout all NSSE benchmarks, indicating that these women perceive their 
educational environment to require high levels of commitment to succeed.  As such, they 
invest more time and energy in educationally purposeful activities as compared to their 
coeducational peers. 
Conclusion Two: Former women’s colleges 
For selected NSSE benchmarks, engagement levels of women attending former 
women’s colleges are more closely aligned with those levels reported by students 
attending women’s colleges, while other benchmarks indicate a shift towards those of 
historically coeducational colleges.  
Engagement levels for both first-year and senior-year students within the NSSE 
benchmark of academic challenge indicate that students attending former women’s 
colleges are engaged at levels similar to that of women’s colleges.  Similar findings were 
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evident for first-year students within the student-faculty interaction benchmark.  This 
suggests that as former women’s colleges transition to coeducation, deliberate efforts are 
made to maintain the academic rigor and connections with the faculty of their women’s 
college beginnings (Miller-Bernal & Poulson, 2006; Semel & Sadovnik, 2006).   
Engagement levels with the NSSE benchmark of supportive campus environment 
indicate that these levels more closely align with those reported by students attending 
historically coeducational colleges.  Similar findings were evident for first-year students 
within the enriching educational experiences benchmark.  This suggests that as the 
coeducational transition progresses, women are engaging less often in activities 
associated with the co-curriculum such as community service projects, internships, and 
experiencing diversity.  They perceive lower levels of support by the college toward 
allowing them to thrive socially and academically.  In addition, they are reporting 
decreased quality in their relationships with other students, faculty and administrative 
offices. 
Conclusion Three: Male enrollment percentage 
 Low male enrollment percentage led to the highest engagement levels for women 
throughout the NSSE benchmarks.  In addition, there was a declining progression in 
engagement with increasing male enrollment percentages exhibited within the NSSE 
benchmarks of enriching educational experiences and supportive campus environment.  
These findings are consistent with the chilly climate literature suggesting an increasing 
male presence has an inverse effect on women’s engagement in their college experience 
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even with an increasing female presence within the undergraduate population (Hall & 
Sandler, 1982, 1984; Kinzie, et al., 2007; Langdon, 2001; Miller-Bernal, 1993; Sandler, 
2010).  Women are participating less in activities associated with the NSSE benchmarks, 
consistent with Sandler’s (2010) view of women feeling isolated or marginalized within 
the coeducational campus environment. 
Interestingly, within two NSSE benchmarks, active and collaborative learning and 
student-faculty interaction, engagement levels for first-year students rebounded after 
male enrollment exceeded 61%.   This polarity in engagement levels—highest 
engagement levels seen at the extreme low and high male enrollment percentages—is 
inconsistent with the chilly climate literature.  The chilly climate literature asserts that the 
highest male enrollment percentage would be consistent with the lowest engagement 
levels within these benchmarks, as these benchmarks include activities such as 
participating in class discussions, making presentations, working with others outside of 
class, or working closely with their faculty member.  The polarity found within this study 
suggests that there might be specific strategies put into place to engage women who 
would be in the enrollment minority. 
Interpretations and Implications 
Colleges transitioning to coeducation make concerted efforts to develop transition 
plans that emphasize maintaining their academic rigor, while often exploring options for 
providing a welcoming environment for their new male students.  Often, former women’s 
colleges develop coeducational transition plans that emphasize the avoidance of the chilly 
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climate in the academic setting, ensuring the inclusion of women in classroom 
discussions, research opportunities and other academically challenging activities. 
Women’s colleges have been shown to provide a high level of academic rigor and 
challenge when compared to other categories of colleges (Kinzie, et al., 2007; Sandler, 
2010; Wolf-Wendel, 2003).  This study confirms this assertion as well.  In this study, 
students attending women’s colleges continue to report the highest level of engagement 
across all NSSE benchmarks.  This supports Kinzie, et. al’s assertion that women’s 
colleges are continuing to create an educational environment where women are 
encouraged, and often expected to excel (Kinzie, et al., 2007).   
However, former women’s colleges were able to maintain this high level of 
engagement only within the academically-based benchmarks.  Colleges undergoing a 
coeducational transition often will develop transition strategies that focus on maintaining 
a woman-centric learning environment in the classroom and within the faculty.  Faculty 
development plans are implemented to identify and prevent the emergence of the chilly 
climate within the newly coeducational classroom.  Faculty workshops, summer planning 
sessions, and in-service training seminars are often created to assist the faculty 
immediately prior to, and during the first few years of the coeducational transition.  For 
first-year students, this commitment to activities associated with academic challenge and 
student-faculty interaction is most prevalent in the availability of First Year Seminar 
programs and intensive faculty advising (Miller-Bernal & Poulson, 2006).  While these 
programs are offered at historically coeducational colleges as well, women are not 
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connecting with these activities as fully as they are at former women’s and women’s 
colleges.  Even as women are increasingly the majority of the undergraduate population 
at historically coeducational colleges, they are still not as fully engaged in academically-
based benchmarks. 
Interestingly, first-year students attending colleges with increasing male 
enrollment percentages indicated a polarity in engagement levels in both the active and 
collaborative learning and student-faculty interaction benchmarks.  This polarity indicates 
that first-year students are more engaged within these benchmarks when they are either 
the significant minority or significant majority on campus.  When women are the 
majority on campus, they are surrounded by other ―women empowering women‖ (Kinzie, 
et al., 2007; Langdon, 2001; Miller-Bernal, 1993).  As the majority, opportunities to work 
with other female students, make presentations, participate in community service 
opportunities, and work individually with their faculty—all activities associated with the 
active and collaborative learning and student-faculty interaction benchmarks—are 
naturally  increased.  As the enrollment minority, specific strategies are often identified 
and implemented within these same benchmarks to ensure increased opportunities for 
female students.   
Organizational or institutional saga and college culture may also contribute to the 
reported engagement scores of former women’s colleges at levels similar to women’s 
colleges.  Organizational saga refers to those traditions and long-standing practices that 
define an institution (Clark, 1991).  According to Clark, a college’s institutional sage is 
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an understanding of that college’s culture based on the historical development of that 
institution over time.  For a former women’s college, emphasis on the academic rigor and 
connectedness with the faculty are all hallmarks of their women’s college roots.   While 
the former women’s college may become ―more coeducational‖ over time, it appears that 
its foundation as a women’s college remains a substantial influence to the saga and 
culture of that institution.  Alumnae groups, still considerably all female, exert significant 
influence over culture in the now coeducational college setting. 
Co-curricularly, former women’s colleges often look at the woman-centric 
traditions and social environments of their past and adapt to provide an environment that 
is inclusive of their new male students.  The introduction of male intercollegiate athletics, 
as well as the cessation of women college traditions such as hoop rolling and the daisy 
chain, could contribute to a decreasing sense of enriching educational experiences or a 
supportive campus environment socially.  Men are identified and often solicited to take a 
representative role within clubs and organizations (Miller-Bernal & Poulson, 2006; 
Semel & Sadovnik, 2006).  This study confirms this observation as well.   
In this study, women attending former women’s colleges reported engagement 
levels within the enriching educational experience and supportive campus environment 
benchmarks more closely aligned to that of historically coeducational colleges.  Students 
attending former women’s colleges are feeling less supported by their college in their 
efforts to thrive socially and academically.  The quality of their relationships within the 
college setting—with other students, faculty, and college administration—are diminished 
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when compared with these same relationships within women’s colleges.  While it is 
unclear whether this diminished relationship occurs due to a decreased emphasis on 
women or an increased emphasis on men, it is clear that women are less engaged in the 
co-curricular and psychosocial environments. 
Former women’s colleges that transition to coeducation do so due to declining 
enrollment or other financial issues.  Resources have usually been cut to minimal levels.  
After coeducation, former women’s colleges often see a resurgence in enrollment, but 
support resources or social activities are spread thin to accommodate an increasing 
student enrollment, both male and female.  Providing services to a growing student body 
with limited resources could be perceived by women attending these same colleges as 
less supportive or accommodating. 
Women’s colleges will continue to examine their place within higher education.  
Those that are financially able will continue to reaffirm their mission to provide a single-
sex educational environment that emphasizes women educating and empowering women.  
Those colleges that choose coeducation as an avenue to continued survival can often 
flourish financially due to a revitalization in enrollment.  As with Wheaton College and 
Wells College, those undergoing the coeducational transition attempt to do so under the 
banner of ―conscious coeducation.‖  However, they are also faced with the challenge of 
transforming their campuses into a welcoming environment for their male students as 
well. 
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Nonetheless, increases in enrollment due to large class size are just half the story.  
Success in specific educational outcomes, both cognitively and psychosocially, are 
essential to provide the optimum learning environment for all students, but specifically 
for women. Students who are engaged succeed in college, leading to increased retention 
and graduation rates (Astin, 1977, 1999; Kinzie, et al., 2007; Pascarella, 2006; Pascarella 
& Terenzini, 1991, 2005; Seifert, et al., 2010).  Women have constituted the majority of 
undergraduate college enrollment since 1981 and have surpassed 57% since 2003 
(National Center for Educational Statistics, 2009).  Women comprising the majority does 
not necessarily mean that colleges and universities within the United States provide a 
woman-centric or even equitable educational experience for women.  As is evidenced in 
this study, women attending both former women’s colleges as well as historically 
coeducational colleges are still less engaged across all benchmarks when compared to 
their peers attending women’s colleges.  However, female undergraduate students do not 
necessarily want to attend colleges with a perceived less-than-ideal social environment of 
the women’s college.  That is, most female students select a college based on not only an 
academic reputation, but also on an environment that will help them thrive socially as 
well.  This perceived lack of a socially positive environment is most often cited as the 
reason for declining enrollment for women’s colleges (M. Kim & Alvarez, 1995; Miller-
Bernal, 1993; Miller-Bernal & Poulson, 2006; Semel & Sadovnik, 2006; Wolf-Wendel, 
2000). 
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Former women’s colleges are attempting to create new educational environments 
and engage their students throughout the curriculum and co-curriculum.  They are 
attempting to maintain the rigor and challenge of their women’s college academic 
curriculum while introducing a coeducational social environment.  The trends within this 
study indicate that, although they are successfully engaging their female students 
academically, they are engaging them less so along the social and co-curriculum lines.  
Perhaps this might be a desirable outcome—a women’s college academic environment 
and a coeducational social environment.  However, strategies must be developed that 
successfully engage women in all educational environments, without features that allow 
gender to influence the level of that engagement.  Administrators of former women’s 
colleges must examine what they are doing to ensure higher levels of their female 
students’ engagement within the academic arena and implement similar strategies in the 
co-curriculum.  Providing a welcoming environment to their male students while still 
encouraging women to excel outside the classroom is a balancing act that is hard to 
achieve. 
Recommendations for Further Study 
The conclusions drawn from this study suggest areas for further research.  Of 
particular note is that the conclusions drawn are based on data with varying effect sizes.  
Therefore, while the conclusions seem quite plausible, they should be analyzed with  this 
in mind. 
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 This study was limited with regard to the number of schools in each category of 
predictor variables.  Due to the small number of former women’s colleges transitioning to 
coeducation within the past 25 years, the categories for investigation were quite large.  
Therefore, future studies should look at other variable categories that might provide a 
finer examination of the issues associated with former women’s colleges. 
 The research questions lend themselves to a mixed methods research 
methodology.  This quantitative study identified areas of potential success and challenge 
for former women’s colleges.  Using a mixed methodological approach would enable the 
researcher to examine these areas in more depth and possibly reveal additional 
explanations concerning student engagement and educational outcomes 
This study identified increased engagement levels for women reporting their race 
as Black, Hispanic and Other.  While not a focus of this study, these findings indicate a 
need for further research into the engagement of undergraduate students of color, 
specifically targeting gender as a confounding variable. 
 There has been recent research decrying the efficacy of self-report survey 
instruments and specifically the NSSE.  As such, further research should be explored that 
either develops research instruments that can generate data that is useable, valid, and 
reliable while at the same time efficacious in the administration.  Furthermore, there is a 
need for more studies into the use of the NSSE as a tool for higher education researchers. 
 All colleges strive to provide an educational environment that stimulates and 
engages students to ensure the highest levels of satisfaction and academic performance. 
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As more women’s colleges confront the inevitability of a coeducational transition, it is 
essential that they continue to engage their female students at the highest levels possible. 
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